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High Spatial and Temporal Resolution Observations of the 
Solar Ca 1 H Line. L. E. Cram and Luc Damé. 272, 355, 
104-G7 (1983) 

Stellar Rotation in Lower Main-Sequence Stars Measured 
from Time Variations in H and K Emission-Line Fluxes. II. 
Detailed Analysis of the 1980 Observing Season Data. Sallie 
L. Baliunas, Arthur H. Vaughan, Lee Hartmann, Frans Mid- 
delkoop, Dimitri Mihalas, Robert W. Noyes, George W. 
Preston, James Frazer, and Howard Lanning. 275, 752, 145- 
F7 (1983) 

Rotational Studies of Late-Type Stars. Il. Ages of Solar-Type 
Stars and the Rotational History of the Sun. David R. Sod- 
erblom. 53, 1, 17-A3 (1983) (Abstr. in 271, 889, 99-B11) 

Stellar Chromospheres: Ha and Ca ut K Profiles. D. M. Zarro 
and A. W. Rodgers. 53, 815, 27-G1 (1983) (Abstr. in 274, 
922, 135-E3) 

Cataclysmic Stars: see Stars: Novae; Stars: U Geminorum 
Catalogs 

Radial Velocities of Planetary Nebulae. Stephen E. Schneider, 
Yervant Terzian, A. Purgathofer, and M. Perinotto. 52, 399, 
15-GS5 (1983) (Abstr. in 270, 779, 86-E6) 

Celestial Mechanics 

Conservative Mass Transfer in Close Binary Systems. I. Equa- 
tions of Motion for Spin and Orbital Angular Momenta. John 
J. Matese and Daniel P. Whitmire. 266, 776, 36-F 13 (1983) 

Clusters: Abundances 

Metal Abundances of RR Lyrae Stars in Globular Clusters: 

Erratum. Horace A. Smith and George J. Perkins. 267, 891, 
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50-D13 (1983) (Orig. paper in 261, 576, 118-A8) 
Clusters: Associations 

X-Rays and Rotation among Post-T Tauri G Stars in Orion 
Ic. Myron A. Smith, Steven H. Pravdo, and William H.-M. 
Ku. 272, 163, 102-G2 (1983) 

Cepheids in Open Clusters and Associations. J. D. Fernie and 
R. McGonegal. 275, 732. 145-E1 (1983) 

A Search for OB Associations near Southern Long-Period 
Cepheids. Il. CT Carinae, UU Muscae, VZ Puppis, SV Ve- 
lorum, and EZ Velorum. Sidney van den Bergh, P. Frank 
Younger, Elmar B. F. Brosterhus, and Gonzalo Alcaino. 53, 
765, 27-B1 (1983) (Abstr. in 274, 921, 135-E2) 

Clusters: Globular 

A Search for Globular Clusters around the Edge-on Spiral 
Galaxy NGC 55. William Liller and Gonzalo Alcaino. 264, 
53, 1-E2 (1983) 

The Ages and Compositions of Old Clusters. Kenneth Janes 
and Pierre Demarque. 264, 206, 3-B6 (1983) 

The Cyanogen Distribution of the Red Giants in MS. Graeme 
H. Smith and John Norris. 264, 215, 3-C1 (1983) 

Ha Emission and Mass Loss from Metal-poor Giants. Raffaele 
G. Gratton, 264, 223, 3-C9 (1983) 

Evolutionary Effects of Helium Diffusion in Population II 
Stars. Guy S. Stringfellow, Peter Bodenheimer, Peter D. 
Noerdlinger, and Richard J. Arigo. 264, 228, 3-C14 (1983) 

Age Calibrations of Magellanic Cloud Clusters. P. W. Hodge. 
264, 470, 7-D10 (1983) 

Stability Limits for ‘‘Ilsothermal’’ Cores in Globular Cluster 
Models: Two-Component Systems. J. Katz and L. G. Taff. 
264, 476, 7-E2 (1983) 

A Search for Globular Clusters around the Edge-on Late-Type 
Spiral Galaxy NGC 253. William Liller and Gonzalo Alcaino. 
265, 166, 13-G9 (1983) 

Radial Velocities of a Random Sample of K Giant Stars and 
Implications Concerning Multiplicity among Giant Stars in 
Clusters. Hugh C. Harris and Robert D. McClure. 265, L77, 
26-D6 (1983) 

Faint Star Studies in the Magellanic Clouds. I. RICHFLD 
Photographic Photometry in NGC 2257. L. L. Stryker. 266, 
82, 27-G3 (1983) 

Double-Mode RR Lyrae Variables in MIS. Arthur N. Cox, 
Stephen W. Hodson, and Sean P. Clancy. 266, 94, 28-A4 
(1983) 

Photometric Studies of Composite Stellar Systems. V. Infrared 
Photometry of Star Clusters in the Magellanic Clouds. S. E. 
Persson, M. Aaronson, Judith G. Cohen, Jay A. Frogel, and 
K. Matthews. 266, 105, 28-B2 (1983) 

The Chemical Inhomogeneity of M22. John Norris and K. C. 
Freeman. 266, 130, 28-DS (1983) 

Carbon and Nitrogen Abundances in Giant Stars of the Metal- 
poor Globular Cluster M15. Charles F. Trefzger, Duane F. 
Carbon, G. E. Langer, Nicholas B. Suntzeff, and Robert P. 
Kraft. 266, 144, 28-E6 (1983) 

On Searches for Pulsed Emission with Application to Four 
Globular Cluster X-Ray Sources: NGC 1851, 6441, 6624, and 
6712. D. A. Leahy, W. Darbro, R. F. Elsner, M. C. Weisskopf, 
P. G. Sutherland, S. Kahn, and J. E. Grindlay. 266, 160, 28- 
F9 (1983) 

X-Ray Evidence for White Dwarf Binaries in Globular Clus- 
ters. Paul Hertz and Jonathan E. Grindlay. 267, L83, 51-B2 
(1983) 

Discovery of a Nitrogen-rich UV-bright Star in the Globular 
Cluster MS. R. C. Bohlin, R. H. Cornett, J. K. Hill, A. M. 
Smith, T. P. Stecher, and A. V. Sweigart. 267, L89, 51-B7 
(1983) 

Survey of Ha Emission in Globular Cluster Red Giants. C. 
Cacciari and K. C. Freeman. 268, 185, 54-A7 (1983) 

The Galaxy as Fundamental Calibrator of the Extragalactic 
Distance Scale. Il. Comparisons of Metric and Photometric 
Scale Lengths and Three Further Tests of the Long and Short 


Distance Scales. G. de Vaucouleurs. 268, 468, 58-B8 (1983) 

Color-Magnitude Photometry of 47 Tucanae to M, = +9. 
William E. Harris, James E. Hesser, and Bruce Atwood. 
268, L111, 64-Al (1983) 

Spectroscopic Analysis of Dwarf and Subgiant Stars in 47 
Tucanae. R. A. Bell, James E. Hesser, and R. D. Cannon. 
269, 580, 72-F13 (1983) 

Abundances in Globular Cluster Red Giants. V. The Metal- 
rich Globular Clusters. Judith G. Cohen. 270, 654, 85-C4 
(1983) 

Core Collapse with Strong Encounters. Jeremy Goodman. 
270, 700, 85-F10 (1983) 

The Velocity Dispersion of the Globular Clusters in the Fornax 
Dwarf Galaxy. Judith G. Cohen. 270, L41, 87-A12 (1983) 
The Evolutionary State and Pulsation Characteristics of Red 
Variables in Globular Clusters. Jay A. Frogel. 272, 167, 102- 

G6 (1983) 

The Ellipticities of Globular Clusters and the Second Param- 
eter Problem. John Norris. 272, 245, 103-F3 (1983) 

Globular Cluster Systems in the Hydra I Elliptical Galaxies. 
Il. William E. Harris, Malcolm G. Smith, and Eric S. Myra. 
272, 456, 106-F 13 (1983) 

The Kinematics of Globular Clusters in the Large Magellanic 
Cloud. K. C. Freeman, Garth Illingworth, and Augustus 
Oemler, Jr. 272, 488, 107-B7 (1983) 

The Al 1—Cyanogen Correlation in the Spectra of Globular 
Cluster Red Giants and the Origin of Intercluster Heavy 
Element Variations. John Norris and Graeme H. Smith. 272, 
635, 108-F8 (1983) 

The Chemical Composition of Distant Globular Clusters: Are 
There Any Metal-poor Clusters? Catherine A. Pilachowski, 
Gregory D. Bothun, Edward W. Olszewski, and Andrew Odell. 
273, 187, 114-C5 (1983) 

The Chemical Inhomogeneity of M22: Erratum. John Norris 
and K. C. Freeman. 273, 837, 122-F6 (1983) (Orig. paper in 
266, 130, 28-DS5) 

A Second Cataclysmic Variable in a Globular Cluster. Bruce 
Margon and Ronald A. Downes. 274, L31, 129-C6 (1983) 
The Age and Composition of the LMC Red Globular Cluster 
NGC 2121. Phillip Flower, Douglas Geisler, Paul Hodge, 
Edward Olszewski, and Robert Schommer. 275, 15, 137-B7 

(1983) 

Spectrophotometry of M33 Clusters. C. A. Christian and R. 
A. Schommer. 275, 92, 138-A11 (1983) 

An X-Ray Survey of Globular Clusters and Their X-Ray Lu- 
minosity Function. Paul Hertz and Jonathan E. Grindlay. 
275, 105, 138-B13 (1983) 

The Cyanogen Distribution of the Giants in NGC 2808. John 
Norris and Graeme H. Smith. 275, 120, 138-D1 (1983) 

The Rotation of Horizontal-Branch Stars. II. Members of the 
Globular Clusters M3, MS, and M13. Ruth C. Peterson. 275, 
737, 145-E6 (1983) 

Globular Cluster Giant Branches and the Metallicity Scale. 
Jay A. Frogel, Judith G. Cohen, and S. E. Persson. 275, 
773, 146-A9 (1983) 

Star Clusters and Stellar Evolution. I. Improved Synthetic 
Color-Magnitude Diagrams for the Oldest Clusters. Don A. 
VandenBerg. 51, 29, 1-D1 (1983) (Abstr. in 263, 1006, 142- 
F7) 

Color-Magnitude Studies of Globular Clusters. I. The Bright 
Stars in NGC 362: Erratum. William E. Harris. 51, 269, 5- 
Cl (1983) (Orig. paper in 50, 573, 31-D1) 

The Chemical Composition of Stars in Globular Clusters. 
Catherine A. Pilachowski, Christopher Sneden, and George 
Wallerstein. 52, 241, 12-G9 (1983) (Abstr. in 269, 810, 75-C9) 

Infrared Photometry, Bolometric Luminosities, and Effective 
Temperatures for Giant Stars in 26 Globular Clusters. Jay 
A. Frogel, S. E. Persson, and Judith G. Cohen. 53, 713, 26- 
B9 (1983) (Abstr. in 273, 841, 122-F11) 

Multichannel Spectrometer Observations of Globular Cluster 





100 THE ASTROPHYSICAL JOURNAL 


Clusters: Globular—Continued 
Horizontal-Branch A Stars. D. S. Hayes and A. G. Davis 
Philip. 53, 759, 27-A10 (1983) (Abstr. in 274, 921, 135-E2) 
Clusters: Open 

The Ages and Compositions of Old Clusters. Kenneth Janes 
and Pierre Demarque. 264, 206, 3-B6 (1983) 

Age Calibrations of Magellanic Cloud Clusters. P. W. Hodge. 
264, 470, 7-D10 (1983) 

Formation of OB Clusters: OH Maser Observations. Paul T. 
P. Ho, Aubrey D. Haschick, Stuart N. Vogel, and Melvyn 
C. H. Wright. 265, 295, 15-C14 (1983) 

Photometric Studies of Composite Stellar Systems. V. Infrared 
Photometry of Star Clusters in the Magellanic Clouds. S. E. 
Persson, M. Aaronson, Judith G. Cohen, Jay A. Frogel, and 
K. Matthews. 266, 105, 28-B2 (1983) 

NGC 752 and Main-Sequence Bimodality. Bruce A. Twarog. 
267, 207, 42-B10 (1983) 

Formation of OB Clusters: W33 Complex. Aubrey D. Haschick 
and Paul T. P. Ho. 267, 638, 47-F13 (1983) 

Dynamical Constraints on Star Formation Efficiency. Robert 
D. Mathieu. 267, L97, 51-C2 (1983) 

A Rotating Protocluster in W58: HCO* Aperture Synthesis 
Maps. S. N. Vogel and W. J. Welch. 269, 568, 72-F1 (1983) 

A Comparison between Observed and Theoretical H-R Dia- 
grams for the Young LMC Star Cluster NGC 1866. Stephen 
A. Becker and Grant J. Mathews. 270, 155, 78-E12 (1983) 

Ultraviolet Flux Distributions of Stars in the Orion Nebula 
Cluster. Robert J. Panek. 270, 169, 78-F14 (1983) 

Studies of Extremely Young Clusters. VII. Spectroscopic Ob- 
servations of Faint Stars in the Orion Nebula. Merle F. Walker. 
271, 642, 96-E2 (1983) 

Lithium Abundance and Age Spread in the Pleiades. Douglas 
K. Duncan and Burton F. Jones. 271, 663, 96-F9 (1983) 

Chromospheric and Coronal Emissions from the Giants in the 
Hyades. S. L. Baliunas, L. Hartmann, and A. K. Dupree. 
271, 672, 96-G4 (1983) 

Confirmation among Visual Multiples of an Increase of Ap 
Stars with Age. Helmut A. Abt and Octavio Cardona. 272, 
182, 103-A8 (1983) 

The Nature of R136a, the Superluminous Central Object of 
the 30 Doradus Nebula. Blair D. Savage, Edward L. Fi- 
tzpatrick, Joseph P. Cassinelli, and Dennis C. Ebbets. 273, 
597, 120-B1 (1983) 

Faint Stellar Photometry in Clusters. I. NGC 2204 and E3. 
Jay A. Frogel and Bruce A. Twarog. 274, 270, 126-F11 (1983) 

The Discovery of New Embedded Sources in the Centrally 
Condensed Core of the Rho Ophiuchi Dark Cloud: The For- 
mation of a Bound Cluster? Bruce A. Wilking and Charles 
J. Lada. 274, 698, 133-A11 (1983) 

Rapid Rotation among Pleiades K Dwarfs. David R. Soder- 
blom, Burton F. Jones, and Merle F. Walker. 274, L37, 129- 
C12 (1983) 

Photoelectric UBV Surface Photometry of NGC 205. Jill S. 
Price and Gary L. Grasdalen. 275, 559, 143-F1 (1983) 

Cepheids in Open Clusters and Associations. J. D. Fernie and 
R. McGonegal. 275, 732, 145-E1 (1983) 

Star Clusters and Stellar Evolution. I. Improved Synthetic 
Color-Magnitude Diagrams for the Oldest Clusters. Don A. 
VandenBerg. 51, 29, 1-D1 (1983) (Abstr. in 263, 1006, 142- 
F7) 

The Star-forming History of the Young Cluster NGC 2264. M. 
T. Adams, K. M. Strom, and §. E. Strom. 53, 893, 29-Al1 
(1983) (Abstr. in 274, 920, 135-E1) 

Cluster-Type Variables: see Stars: RRLyrae 
Comets 

On Photochemical Heating of Cometary Comae: The Cases 
of H,O and CO-rich Comets. W.-H. Ip. 264, 726, 10-C4 (1983) 

Lyman-Alpha Observations of Comets West 1976 VI and P/ 
D’Arrest 1976 XI with Copernicus. M. C. Festou, H. U. 


Keller, J.-L. Bertaux, and E. §. Barker. 265, 925, 23-Al 
(1983) 

Fluorescence Excitation of CO in Comets. K. S. Krishna 
Swamy. 267, 882, 50-D4 (1983) 

Dynamic Stabilization of Hydromagnetic Surface Waves: Ap- 
plications to Cometary Plasma Tails. B. Buti. 268, 420, 56- 
D11 (1983) 

High-Resolution Spectra of C, Swan Bands from Comet West 
1976 VI. David L. Lambert and A. C. Danks. 268, 428, 56- 
ES (1983) 

Charge Exchange in Solar Wind—Cometary Interactions. T. /. 
Gombosi, M. Horanyi, K. Kecskemety, T. E. Cravens, and 
A. F. Nagy. 268, 889, 62-G1 (1983) 

On the Penetration of the Solar Wind into the Cometary Io- 
nosphere. A. J. Ershkovich and D. A. Mendis. 269, 743, 74- 
E12 (1983) 

On the Microwave Emission from Comets: Erratum. D. M. 
Gibson and R. W. Hobbs. 269, 805, 75-C4 (1983) (Orig. paper 
in 248, 863, 91-Al) 

An Upper Limit to the Microwave Continuum Radiation from 
Comet Austin (1982g). L. E. Snyder, Patrick Palmer, and C. 
M. Wade. 269, L21, 69-B6 (1983) 

The 0.9-2.5 Micron Spectrum of Comet West 1976 VI. James 
R. Johnson, Uwe Fink, and Harold P. Larson. 270, 769, 86- 
D10 (1983) 

Neutral Cometary Atmospheres. IV. Brightness Profiles in the 
Inner Coma of Comet Kahoutek 1973 XII. A. H. Delsemme 
and M. R. Combi. 271, 388, 92-B12 (1983) 

The Effect of MHD Instabilities on the Flaring of Cometary 
Plasma Tails. Malcolm B. Niedner, Jr., Alexander I. Ersh- 
kovich, and John C. Brandt. 272, 362, 105-A3 (1983) 

The Atmosphere of a Dirty-Clathrate Cometary Nucleus: A 
Two-Phase, Multifluid Model. M. L. Marconi and D. A. 
Mendis. 273, 381, 116-D5 (1983) 

Charge Exchange in Solar Wind—Cometary Interactions: Er- 
ratum. 7. 1. Gombosi, M. Horanyi, K. Kecskemety, T. E. 
Cravens, and A. F. Nagy. 274, 919, 135-D14 (1983) (Orig. 
paper in 268, 889, 63-Al) 

The Discovery of S,; in Comet Iras-Araki-Alcock 1983d. Mi- 
chael F. A’ Hearn, Paul D. Feldman, and David G. Schleicher. 
274, L99, 136-E2 (1983) 

Convection 

Observations of Global-Scale Photospheric Fraunhofer Line 
Shifts. J. R. Kuhn. 264, 689, 9-G2 (1983) 

Multiscale Model Equations for Turbulent Convection and 
Convective Overshoot. Philip S. Marcus, William H. Press, 
and Saul A. Teukolsky. 267, 795, 49-D12 (1983) 

Differential Rotation in F Stars: A Comparison between The- 
ory and Observation. G. Belvedere and L. Paterno. 268, 246, 
54-E13 (1983) 

On the Large-Scale Dynamics of Rapidly Rotating Convection 
Zones. B. R. Durney. 269, 671, 73-F14 (1983) 

A Survey of the Core Helium Flash with Dynamic Convection. 
Robert G. Deupree and Peter W. Cole. 269, 676, 73-GS5 (1983) 

Lithium Abundance and Age Spread in the Pleiades. Douglas 
K. Duncan and Burton F. Jones. 271, 663, 96-F9 (1983) 

Effects of Core Perturbations on the Structure of the Sun. 
Allen V. Sweigart. 273, 795, 122-C4 (1983) 

X-Ray Emission of Late-Type Stars. L. Paterno and F. Zuc- 
carello. 275, L1, 141-F2 (1983) 

Dynamically Consistent Nonlinear Dynamos Driven by Con- 
vection in a Rotating Spherical Shell. I]. Dynamos with Cycles 
and Strong Feedbacks. Peter A. Gilman. 53, 243, 20-A2 (1983) 
(Abstr. in 272, 784, 110-C9) 

Cool Stars: see Stars: Late-Type 
Cosmic Background Radiation 

The Extragalactic Background Light at 4400 A. Gary N. Toller. 
266, L79, 39-A9 (1983) 

Spherical Simulations of Holes and Honeycombs in Fried- 
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mann Universes. G. L. Hoffman, E. E. Salpeter, and 1. 
Wasserman. 268, 527, 58-F13 (1983) 

Decay of Long-lived Particles in the Early Universe. Joseph 
Silk and Albert Stebbins. 269, 1, 65-A6 (1983) 

The Irregular Distribution of Galaxies and the Anisotropies 
in the Microwave Background Photons. C. Ceccarelli, F. 
Melchiorri, L. Pietranera, G. Dall’ Oglio, and B. Melchiorri- 
Olivo. 269, L27, 76-A4 (1983) 

Superposition of Planckian Spectra and the Distortions of the 
Cosmic Microwave Background Radiation: Erratum. Moorad 
Alexanian. 271, 415, 92-D11 (1983) (Orig. paper in 258, 43, 
72-E4) 

Alignment of Faint Galaxy Images: Cosmological Distortion 
and Rotation. F. Valdes, J. A. Tyson, and J. F. Jarvis. 271, 
431, 94-B5 (1983) 

A Search for the Sunyaev-Zel’dovich Effect at Millimeter 
Wavelengths. S. S. Meyer, A. D. Jeffries, and R. Weiss. 271, 
LI, 93-A2 (1983) 

On the Anisotropy of the Cosmological Background Matter 
and Radiation Distribution. II. The Radiation Anisotropy in 
Models with Negative Spatial Curvature. M. L. Wilson. 273, 
2, 112-A7 (1983) 

Linear and Circular Polarization of the Cosmic Background 
Radiation. P. Lubin, P. Melese, and G. Smoot. 273, LS\, 
123-A4 (1983) 

Galactic Absorption of High-Energy Gamma-Rays from Cyg- 
nus X-3. Robert J. Gould. 274, L23, 129-B7 (1983) 

Search for Extragalactic Backgrounds in the Far-Infrared. C. 
Ceccarelli, G. Dall’ Oglio, P. de Bernardis, S. Masi, B. Mel- 
chiorri, F. Melchiorri, G. Moreno, and L. Pietranera. 275, 
L39, 148-B7 (1983) 

Cosmic Rays: Abundances 

The Propagation of Ultraheavy Cosmic Ray Nuclei. N. R. 
Brewster, P. S. Freier, and C. J. Waddington. 264, 324, 4- 
D3 (1983) 

Selective Acceleration of ‘He in Solar Flare Particles by Ra- 
diation Pressure. S. Hayakawa. 266, 370, 31-A2 (1983) 

Temporal Variations of Nucleonic Abundances in Solar Flare 
Energetic Particle Events. I. Well-connected Events. G. M. 
Mason, G. Gloeckler, and D. Hovestadt. 267, 844, 50-A8 
(1983) 

Cosmic-Ray Abundances of Sn, Te, Xe, and Ba Nuclei Mea- 
sured on HEAO 3. W. R. Binns, R. K. Fickle, T. L. Garrard, 
M. H. Israel, J. Klarmann, K. E. Krombel, E. C. Stone, 
and C. J. Waddington. 267, L93, 51-B12 (1983) 

Implications of HEAO 3 Data for the Acceleration and Prop- 
agation of Galactic Cosmic Rays. J. F. Ormes and R. J. 
Protheroe. 272, 756, 110-A8 (1983) 

The Anomalous Helium Component in the Heliosphere: The 
1965 versus the 1972-1977 Solar Minimum. M. Garcia-Mu- 
noz, K.R. Pyle, and J. A. Simpson. 274, L93, 136-D11 (1983) 

A Measurement of the Energy Spectra and Relative Abun- 
dance of the Cosmic-Ray H and He Isotopes over a Broad 
Energy Range. W. R. Webber and S. M. Yushak. 275, 391, 
141-C1 (1983) 

Cosmic Rays: General 

The Propagation of Ultraheavy Cosmic Ray Nuclei. N. R. 
Brewster, P. S. Freier, and C. J. Waddington. 264, 324, 4- 
D3 (1983) 

Cosmic Rays from Active Galactic Nuclei and in Metagalactic 
Space. M. M. Shapiro and R. Silberberg. 265, 570, 18-C1 
(1983) 

Effects of Drift on the Transport of Cosmic Rays. VI. A Three- 
dimensional Model including Diffusion. J. Kéta and J. R. 
Jokipii. 265, 573, 18-C4 (1983) 

Evidence for the Stochastic Acceleration of Cosmic Rays in 
Supernova Remnants. 7. W. Hartquist and G. E. Morfill. 
266, 271, 29-G10 (1983) 

Isotopic Anomalies among Solar Energetic Particles: Contri- 
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bution of Preacceleration in Collapsing Magnetic Neutral 
Sheets. D. J. Mullan. 268, 385, 56-B2 (1983) 

Nonlinear Propagation of Hydromagnetic Waves in High-Beta 
Plasmas. P. K. Shukla. 268, 396, 56-B13 (1983) 

Prediction of Interstellar Antiproton Flux Using a Nonuniform 
Galactic Disk Model. L. C. Tan and L. K. Ng. 269, 751, 74- 
F6 (1983) 

Release of Solar Cosmic Rays from the Corona: Rayleigh- 
Taylor Instability and Reconnection. D. J. Mullan. 269. 765, 
74-G6 (1983) 

Measurements of Galactic Plane Gamma-Ray Emission in the 
Energy Range 10-80 MeV. D. L. Bertsch and D. A. Kniffen. 
270, 305, 80-C2 (1983) 

First Order and Second Order Fermi Acceleration of Energetic 
Charged Particles by Shock Waves. G. M. Webb. 270, 319, 
80-D2 (1983) 

Implications of HEAO 3 Data for the Acceleration and Prop- 
agation of Galactic Cosmic Rays. J. F. Ormes and R. J. 
Protheroe. 272, 756, 110-A8 (1983) 

Blast Waves with Cosmic-Ray Pressure. Roger A. Chevalier. 
272, 765, 110-B3 (1983) 

Gamma-Rays from Atomic and Molecular Gas in the First 
Galactic Quadrant. F. Lebrun, K. Bennett, G. F. Bignami, 
J. B.G. M. Bloemen, R. Buccheri, P. A. Caraveo, M. Got- 
twald, W. Hermsen, G. Kanbach, H. A. Mayer-Hasselwan- 
der, T. Montmerle, J. A. Paul, B. Sacco, A. W. Strong, and 
R. D. Wills. 274, 231, 126-C13 (1983) 

A Quantitative Test of Solar Modulation Theory: The Proton, 
Helium, and Electron Spectra from 1965 through 1979. P. 
Evenson, M. Garcia-Munoz, P. Meyer, K. R. Pyle, and J. 
A. Simpson. 275, L15, 141-F14 (1983) 

Cosmology 

Effect of Variable Obscuration on the Clustering of Galaxies. 
Michael Seldner and Juan M. Uson. 264, 1, 1-A6 (1983) 

The Ages and Compositions of Old Clusters. Kenneth Janes 
and Pierre Demarque. 264, 206, 3-B6 (1983) 

CCD Photometry of Abell Clusters. I. Magnitudes and Red- 
shifts for 84 Brightest Cluster Galaxies. Donald P. Schneider, 
James E. Gunn, and John G. Hoessel. 264, 337, 6-AS (1983) 

Superclusters as Nondissipative Pancakes: Flattening. Avishai 
Dekel. 264, 373, 6-D4 (1983) 

The Peculiar Velocity Field in Flattened Superclusters. A. S. 
Szalay and Joseph Silk. 264, L31, 11-A4 (1983) 

A Distance Scale from the Infrared Magnitude/H 1 Velocity- 
Width Relation. IV. The Morphological Type Dependence 
and Scatter in the Relation; the Distances to Nearby Groups. 
Marc Aaronson and Jeremy Mould. 265, 1, 12-A6 (1983) 

The Structure and Expansion Law of a Shock Wave in an 
Expanding Universe. Satoru Ikeuchi, Kohji Tomisaka, and 
Jeremiah P. Ostriker. 265, 583, 19-AS5 (1983) 

An Upper Limit on the Stochastic Background of Ultralow- 
Frequency Gravitational Waves. R. W. Romani and J. H. 
Taylor. 265, L35, 26-A4 (1983) 

Upper Limits on the Isotropic Gravitational Radiation Back- 
ground from Pulsar Timing Analysis. R. W. Hellings and G. 
S. Downs. 265, L39, 26-A7 (1983) 

Inner Ring Structures in Galaxies as Distance Indicators. IV. 
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The Riemann Disks. II. Stability. Martin D. Weinberg. 271, 
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HYDRA: An Implicit Partial Differential Equation, Relaxa- 
tion, Stability Analysis Package. R. F. Stellingwerf. 271, 876, 
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Star Formation within OB Subgroups: Implosion by Multiple 
Sources. Richard I. Klein, Maxwell T. Sandford II, and Rod- 
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Viscous Drag on an Accretion Disk due to an Embedded 
Stellar System. Jeremiah P. Ostriker. 273, 99, 113-B14 (1983) 

Semianalytical Treatment of the Hydrodynamics of Supernova 
Remnants during the Snowplow Phase. Bernard Gaffet. 273, 
267, 115-B11 (1983) 
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Hydrogen Ionization Zone. Toshiki Aikawa and Norman R. 
Simon. 273, 346, 116-A11 (1983) 
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The Dynamic and Gravitational Instabilities of Spherical 
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Large-Amplitude Spherically Symmetric Perturbations in the 
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On the Fission Theory of Binary Stars. III. The Formulation 
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Hydromagnetics 

The Relation between Magnetic Field and Gas Density in 
Interstellar Clouds. Robert L. Brown and Chong-An Chang. 
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On Scaling the Magnetic Field Strength in Interstellar Clouds: 
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Magnetic Neutral Sheets in Evolving Fields. I. General The- 
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Magnetic Neutral Sheets in Evolving Fields. Il. Formation of 
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The Thermonuclear Model for X-Ray Transients: Erratum. 
R. K. Wallace, S. E. Woosley, and Thomas A. Weaver. 264, 
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Large-Amplitude Hydromagnetic Waves in Collisionless Re- 
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Closed and Open Magnetic Fields in Stellar Winds. D. J. 
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The Structure of Twisted Magnetic Flux Tubes. P. K. Brown- 
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ing and E. R. Priest. 266, 848, 37-E11 (1983) 
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Y. Q. Hu, Y. Nakagawa, and E. Tandberg-Hanssen. 266, 
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Dynamics and Spectroscopy of Asymmetrical Heated Coronal 
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bution of Preacceleration in Collapsing Magnetic Neutral 
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Turbulent Resistive Heating of Solar Coronal Arches. Gregory 
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Release of Solar Cosmic Rays from the Corona: Rayleigh- 
Taylor Instability and Reconnection. D. J. Mullan. 269, 765, 
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Closed Coronal Structures. V. Gasdynamic Models of Flaring 
Loops and Comparison with SMM Observations. R. Pallav- 
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and R. Rosner. 270, 270, 79-G7 (1983) 

Hydromagnetic Wave Dissipation in Molecular Clouds. Ellen 
G. Zweibel and Karl Josafatsson. 270, 511, 83-F12 (1983) 
Magnetic Bubbles and High-Velocity Outflows in Molecular 

Clouds. B. T. Draine. 270, 519, 82-G6 (1983) 

On the Drift Mechanism for Energetic Charged Particles at 
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Electrodynamic Coupling in Magnetically Confined X-Ray 
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A Self-similar Magnetohydrostatic Model of a Quiescent 
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Focusing of High-Mach Number Jets by an Ambient Medium. 

David Eichler. 272, 48, 101-E7 (1983) 

The Effect of MHD Instabilities on the Flaring of Cometary 
Plasma Tails. Malcolm B. Niedner, Jr., Alexander I. Ersh- 
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A Dynamical Model of Coronal Loops. Satoshi Hinata. 272, 
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A Static Model of Chromospheric Heating in Solar Flares. 
Paul J. Ricchiazzi and Richard C. Canfield. 272, 739, 109- 
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Ambipolar Diffusion in Self-gravitating Isothermal Layers. 
Frank H. Shu. 273, 202, 114-D7 (1983) 

Theoretical Non-Maxwellian Particle Velocity Distribution 
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Gravitational Instability in the Presence of a Magnetic Field 
in the Expanding Universe. §. Hacyan. 273, 421, 118-B2 
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Centrifugally Driven Winds from Contracting Molecular Disks. 
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Synchronization of Magnetic Stars in Binary Systems. F. K. 
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Dynamically Consistent Nonlinear Dynamos Driven by Con- 
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Detection of the J =1—0 Transition of CH,CN. Henry E. 

Matthews and Trevor J. Sears. 267, L53, 45-E13 (1983) 
Hi Regions: see Nebulae 
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Speckle Image Reconstruction of Solar Features. R. V. Stach- 
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Infrared: General 

Submillimeter Extensions of the Solar Limb Determined from 
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The Variation of Dust Temperatures in Maffei 2. L. J Rickard 
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Gordon J. Stacey, Scott D. Smyers, Noel T. Kurtz, and 
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Luminosity Distributions for Virgo Cluster Galaxies. I. Near- 
Infrared Surface Photometry of 81 Disk Systems. Todd A. 
Boroson, Karen M. Strom, and Stephen E. Strom. 274, 39, 
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Evidence for Two Discrete Epochs of Star Formation in the 
Large Magellanic Cloud. Jay A. Frogel and V. M. Blanco. 
274, LS7, 136-A13 (1983) 

Search for Extragalactic Backgrounds in the Far-Infrared. C. 
Ceccarelli, G. Dall’Oglio, P. de Bernardis, S. Masi, B. Mel- 
chiorri, F. Melchiorri, G. Moreno, and L. Pietranera. 275, 
L39, 148-B7 (1983) 

Infrared: Sources 

The 157 Micron [C 1] Emission from NGC 2024: Core and 

Halo Components. Noel L. Kurtz, Scott D. Smyers, Ray W. 
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Russell, Martin Harwit, and Gary Melnick. 264, 538, 8-B11 
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Infrared Photometry of O Stars. John 1. Castor and Theodore 
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Simultaneous Visual-Infrared Polarimetry of QSOs. J. J. Pus- 
chell, T. W. Jones, A. C. Phillips, L. Rudnick, E. Simpson, 
M. Sitko, W. A. Stein, and A. Moneti. 265, 625, 19-D6 (1983) 
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Infrared Light Curves of Type I Supernovae. II. Late Stages. 
J. H. Elias and Jay A. Frogel. 268, 718, 61-A9 (1983) 

IR Maps of M17 in the [O 111] 88 Micron and 52 Micron Lines 
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King. 268, 721, 61-Al12 (1983) 

Infrared Observations of OB Star Formation in NGC 6334. 
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Infrared Photometry and Mass Loss Rates for Of-Type Stars. 
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Detection of Interstellar NH, in the Far-Infrared: Warm and 
Dense Gas in Orion-KL. C. H. Townes, R. Genzel, Dan M. 
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The Spectral and Spatial Distribution of Radiation from Eta 
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phological Considerations of the Evolutionary Status. R. M. 
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Far-Infrared and Submillimeter Observations of Stellar Ra- 
diative and Wind Heating in S140 IRS. P. R. Schwartz, Har- 
ley A. Thronson, Jr., Charles J. Lada, Howard A. Smith, 
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Detection of Radio Emission from the Becklin- Neugebauer 
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Millimeter and Submillimeter Observations of 3C 273. P. E. 
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Howard, N. Jeske, S. O. Kepler, R. J. Leacock, F. Man- 
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The Evolution of the Infrared Emission from the Type II 
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Dust Shell: Applications to SN 1979c and SN 1980k. Eliahu 
Dwek. 274, 175, 125-F13 (1983) 
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Far-Infrared Detection of Low-Luminosity Star Formation in 
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A. Frogel, S. E. Persson, and Judith G. Cohen. 53, 713, 26- 
B9 (1983) (Abstr. in 273, 841, 122-F11) 
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of CH. L. M. Ziurys, C. Henkel, and R. J. Saykally. 275, 
175, 139-A4 (1983) 

Laboratory Detection of the C,N and C,H Free Radicals. C. 
A. Gottlieb, E. W. Gottlieb, P. Thaddeus, and H. Kawamura. 
275, 916, 147-E3 (1983) 

The Distribution of the CO J = 2-1 Emission from M82. E. 
C. Sutton, C. R. Masson, and T. G. Phillips. 275, L49, 148- 
C2 (1983) 

Molecular Emission Which Is Probably Localized within the 
Central 10 Parsecs of the Galaxy. Y. Fukui, H. Ogawa, and 
S. Deguchi. 275, LS5, 148-C9 (1983) 

Curves for Analysis of the Two Lowest Rotational Transitions 
of Carbon Monoxide Using the Large Velocity Gradient Ra- 
diative Transfer Model. Paul F. Goldsmith, Judith S. Young, 
and William D. Langer. 51, 203, 4-C1 (1983) (Abstr. in 264, 
748, 10-D12) 

Regions of Low Molecular Column Density Near the Galactic 
Plane. F. Verter,G. R. Knapp, A.A. Stark, and R. W. Wilson. 
§2, 289, 13-D8 (1983) (Abstr. in 269, 809, 75-C8) 

Ion-Molecule Syntheses of Interstellar Molecular Hydrocar- 
bons through C,H: Toward Molecular Complexity. Eric 
Herbst. 53, 41, 17-D3 (1983) (Abstr. in 271, 890, 99-B12) 

Abundances of Carbon-bearing Diatomic Molecules in Diffuse 
Interstellar Clouds. R. L. Dickman, W. B. Somerville, D. C. 
B. Whittet, D. McNally, and J. C. Blades. 53, 55, 17-E2 
(1983) (Abstr. in 271, 891, 99-B13) 

Ionization: see Atomic Processes 


Laboratory Spectra 

Laboratory and Astronomical Measurement of the Millimeter 
Wave Spectrum of the Ethynyl Radical CCH. C. A. Gottlieb, 
E. W. Gottlieb, and P. Thaddeus. 264, 740, 10-D4 (1983) 

Laboratory Millimeter and Submillimeter Spectrum of HOC*. 
Geoffrey A. Blake, Paul Helminger, Eric Herbst, and Frank 
C. De Lucia. 264, L69, 11-C12 (1983) 

Inner-Shell Transitions in Fe x1x—xxu in the X-Ray Spectra 
of Solar Flares and Tokamaks. K. J. H. Phillips, J. R. Le- 
men, R. D. Cowan, G. A. Doschek, and J. W. Leibacher. 
265, 1120, 25-A10 (1983) 

Laboratory Measurment of the 4).—3,, 70 GHz Transition of 
Ground-State Methylene (CH,). F. J. Lovas, R. D. Suenram, 
and K. M. Evenson. 267, L131, 51-E5 (1983) 

The Microwave and Far-Infrared Spectra of the CH Radical. 
J. M. Brown and K. M. Evenson. 268, L5S1, 57-D13 (1983) 

Laboratory Measurements of Ion-Molecule Reactions Per- 
taining to Interstellar Hydrocarbon Synthesis. Eric Herbst, 
Nigel G. Adams, and David Smith. 269, 329, 68-F12 (1983) 

Laboratory Measurement of the J = 2 — 3 Rotational Tran- 
sition Frequency of HC'"O*. Grant M. Plummer, Eric Herbst, 
and Frank C. De Lucia. 270, L99, 87-F7 (1983) 

Monodeuterated Methane in the Outer Solar System. I. Spec- 
troscopic Analysis of the Bands at 1.55 and 1.95 Microns. 
Barry L. Lutz, C. de Bergh, and J. P. Maillard. 273, 397, 
116-E7 (1983) 

Laboratory Detection of the C;N and C,H Free Radicals. C. 
A. Gottlieb, E. W. Gottlieb, P. Thaddeus, and H. Kawamura, 
275, 916, 147-E3 (1983) 

Fourier Spectroscopy of the "C,, °C,, and "C'C(0-0) Swan 
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Laboratory Spectra—Continued 
Bands. C. Amiot. 52, 329, 14-A2 (1983) (Abstr. in 269, 808, 
75-C7) 

The Emission Spectrum of Yttrium Monoxide: New Rota- 
tional and Vibrational Results on the A*II-X°** System. A. 
Bernard and R. Gravina. 52, 443, 16-D1 (1983) (Abstr. in 
270, 780, 86-E7) 

Line Formation 

Theoretical Quasar Emission-Line Profiles. I. Curve-of-Growth 
Effects on Observed Profiles. E. N. Hubbard and R. C. 
Puetter. 265, 35, 12-D10 (1983) 

A Non-Spherically Symmetric Model for Absorption Regions 
near Quasars. Vesa T. Junkkarinen. 265, 73, 12-G7 (1983) 
Fluid Motions in the Solar Chromosphere-Corona Transition 
Region. I. Line Widths and Doppler Shifts for C tv. R. G. 
Athay, J. B. Gurman, W. Henze, and R. A. Shine. 265, 519, 

17-F3 (1983) 

Formation of the Cl 1 Lines at 1351 A in the Solar Chromos- 
phere. R. A. Shine. 266, 882, 38-AS (1983) 

Structure and Spectrum of Quiescent Prominences. IV. The 
Ultraviolet lonization Continua of Hydrogen and Helium. J. 
N. Heasley and R. W. Milkey. 268, 398, 56-C1 (1983) 

Diode Laser Heterodyne Observations of Silicon Monoxide 
in Sunspots: A Test of Three Sunspot Models. D. A. Glenar, 
D. Deming, D. E. Jennings, T. Kostiuk, and M. J. Mumma. 
269, 309, 68-E4 (1983) 

Time-Dependent Scattering in Resonance Lines. Paul B. Ku- 
nasz. 271, 321, 91-D12 (1983) 

Desaturation of H, Quadrupole Lines in the Atmospheres of 
the Outer Plar..ts. William D. Cochran and Wm. Hayden 
Smith. 271, 859, 98-G6 (1983) 

Second-Order Escape Probability Approximations in Radia- 
tive Transfer: Erratum. D. G. Hummer and George B. Ry- 
bicki. 271, 888, 99-B10 (1983) (Orig. paper in 263, 925, 141- 
G7) 

Theoretical Quasar Emission-Line Profiles. II. Effects of Source 
Function Variation and Total Thickness. R. C. Puetter and 
E. N. Hubbard. 273, 36, 112-E2 (1983) 

The Narrow-Line Region of Intermediate Seyfert Galaxies. 
Ross D. Cohen. 273, 489, 119-Al (1983) 

The Formation of Resonance Lines in Locally Nonmonotonic 
Winds. II. An Aplitude Diognostic. L. B. Lucy. 274, 372, 
127-G3 (1983) 

Broad Emission Features in QSOs and Active Galactic Nuclei. 
I. New Calculations of Fe 11 Line Strengths. Hagai Netzer 
and Beverley J. Wills. 275, 445, 142-D4 (1983) 

Skylab Observations of the Solar C 1 Multiplets at 41560 and 
41657. D. Roussel-Dupré. 275, 892, 147-C7 (1983) 

Line Identifications 

CN in Dark Clouds. Ed Churchwell and John H. Bieging. 265, 
216, 14-D14 (1983) 

Molecular Emission Bands in the Ultraviolet Spectrum of the 
Red Rectangle Star HD 44179. Michael L. Sitko. 265, 848, 
22-A10 (1983) 

Inner-Shell Transitions in Fe x1ix—xxu in the X-Ray Spectra 
of Solar Flares and Tokamaks. K. J. H. Phillips, J. R. Le- 
men, R. D. Cowan, G. A. Doschek, and J. W. Leibacher. 
265, 1120, 25-A10 (1983) 

PKS 0119—046 and the Origin of Infalling Absorption-Line 
Systems in Quasars. C. Martin Gaskell. 267, L1, 45-B2 (1983) 

An Extensive Galactic Search for Conformer II Glycine. L. 
E. Snyder, J. M. Hollis, R. D. Suenram, F. J. Lovas, L. W. 
Brown, and D. Buhl. 268, 123, 53-C3 (1983) 

The Microwave and Far-Infrared Spectra of the CH Radical. 
J. M. Brown and K. M. Evenson. 268, L51, 57-D13 (1983) 
The Type I Supernova 1981b in NGC 4536: The First 100 
Days. David Branch, C. H. Lacy, Marshall L. McCall, P. 
G. Sutherland, A. Uomoto, J. C. Wheeler, and B. J. Wills. 

270, 123, 78-C9 (1983) 


The C;H, C;, and CN Electronic Absorption Bands in the 
Carbon Star HD 19557. J. H. Goebel, J. D. Bregman, D. 
M. Cooper, D. Goorvitch, S. R. Langhoff, and F. C. Wit- 
teborn. 270, 190, 79-A7 (1983) 

Dense Cores in Dark Clouds. IV. HC;N Observations. P. J. 
Benson and P. C. Myers. 270, 589, 84-E6 (1983) 

The 0.9-2.5 Micron Spectrum of Comet West 1976 VI. James 
R. Johnson, Uwe Fink, and Harold P. Larson. 270, 769, 86- 
D10 (1983) 

Infrared Spectra of WN Stars. I. HD 50896. D. J. Hillier, T. 
J. Jones, and A. R. Hyland. 271, 221, 90-D9 (1983) 

Element Identifications in the Ultraviolet Spectrum of HD 
101065. G. Wegner, D. J. Cummins, P. B. Byrne, and D. J. 
Stickland. 272, 646, 108-G5 (1983) 

Monodeuterated Methane in the Outer Solar System. I. Spec- 
troscopic Analysis of the Bands at 1.55 and 1.95 Microns. 
Barry L. Lutz, C. de Bergh, and J. P. Maillard. 273, 397, 
116-E7 (1983) 

Vibrationally Excited CH,CN and HC,N in Orion. Paul F. 
Goldsmith, Robert Krotkov, Ronald L. Snell, R. D. Brown, 
and Peter Godfrey. 274, 184, 125-G8 (1983) 

Observations of NGC 7027 from 5.2 to 7.5 Microns: The 
Detection of Ni u and Additional Dust Features. J. D. Breg- 
man, H. L. Dinerstein, J. H. Goebel, D. F. Lester, F. C. 
Witteborn, and D. M. Rank. 274, 666, 132-F7 (1983) 

Laboratory Detection of the C,;N and C,H Free Radicals. C. 
A. Gottlieb, E. W. Gottlieb, P. Thaddeus, and H. Kawamura. 
275, 916, 147-E3 (1983) 

New Identifications of Allowed 2p°3/-2p°3/' Transitions and 
Forbidden 2p*°3sCP,—'P,) Coronal Lines in the Ne 1 Se- 
quence. Sidney O. Kastner. 275, 922, 147-E9 (1983) 

Identification of the Solar Emission Lines near 12 Microns. 
E. S. Chang and R. W. Noyes. 275, Li1, 141-F11 (1983) 

IUE Spectrum of the Io Torus: Identification of the ‘S,— *P;, 
Transitions of S m1. H. W. Moos, S. T. Durrance, T. E. 
Skinner, P. D. Feldman, J.-L. Bertaux, and M. C. Festou. 
275, L19, 141-G4 (1983) 

The Emission Spectrum of Yttrium Monoxide: New Rota- 
tional and Vibrational Results on the A*II—-X°=* System. A. 
Bernard and R. Gravina. 52, 443, 16-D1 (1983) (Abstr. in 
270, 780, 86-E7) 

The Solar O m1 Spectrum. II. Longer Wavelengths, Line Widths, 
and the He 1 Lyman a Radiation Field. S§. O. Kastner, W. 
E. Behring, and A. K. Bhatia. 53, 129, 18-C6 (1983) (Abstr. 
in 271, 892, 99-B14) 

Line Profiles 

Theoretical Quasar Emission-Line Profiles. 1. Curve-of-Growth 
Effects on Observed Profiles. E. N. Hubbard and R. C. 
Puetter. 265, 35, 12-D10 (1983) 

Spectrophotometry of the Broad Absorption-Line QSO PHL 
5200. Vesa T. Junkkarinen, E. Margaret Burbidge, and Hard- 
ing E. Smith. 265, 51, 12-E13 (1983) 

Pulsational Mode-Typing in Line Profile Variables. V. Multi- 
modes and ** Moving Shells”’ in v Eridani and Other 8 Cephei 
Stars. Myron A. Smith. 265, 338, 15-G2 (1983) 

Why Are Broad Emission Lines Seen in Seyfert Galaxies and 
Not in BL Lacertae Objects? P. W. Guilbert, A. C. Fabian, 
and Richard McCray. 266, 466, 33-D6 (1983) 

The Dependence of Ha on Chromospheric Activity in G and 
K Main-Sequence Stars. D. M. Zarro. 267, L61, 45-F6 (1983) 

Stellar Winds and Molecular Clouds: T Tauri Stars. Nuria 
Calvet, Jorge Canté, and L. F. Rodriguez. 268, 739, 61-C3 
(1983) 

Ha Line Profiles in B Stars: Comparison of Theory and Ob- 
servations. J. N. Heasley and Sidney C. Wolff. 269, 634, 73- 
C14 (1983) 

High-Velocity Iron Absorption Lines in Supernova Remnant 
1006. Chi-Chao Wu, Marvin Leventhal, Craig L. Sarazin, 
and Theodore R. Gull. 269, LS, 69-A7 (1983) 
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Solar Emission Lines near 12 Microns. J. Brault and R. Noyes. 
269, L61, 76-C5 (1983) 

Stellar Images Derived from Rotation Broadening: AW Ursee 
Majoris. Lawrence Anderson, Darryl Stanford, and Douglas 
Leininger. 270, 200, 79-B3 (1983) 

High Spatial and Temporal Resolution Observations of the 
Solar Ca u H Line. L. E. Cram and Luc Damé. 272, 355, 
104-G7 (1983) 

H 1 Lyman-Alpha in the Sun: The Effects of Partial Redistri- 
bution in the Line Wings. D. Roussel-Dupré. 272, 723, 109- 
F3 (1983) 

Theoretical Quasar Emission-Line Profiles. II. Effects of Source 
Function Variation and Total Thickness. R. C. Puetter and 
E. N. Hubbard. 273, 36, 112-E2 (1983) 

The Formation of Emission Lines in the Expanding Chro- 
mospheres of Luminous Cool Stars. 1. The Importance of 
Atmospheric Extension and Partial Redistribution Effects. 
S. A. Drake and J. L. Linsky. 273, 299, 115-E1 (1983) 

C tv Absorption in the High-Redshift BL Lac Object 0215+ 015. 
II. New Observations at 20 km s~' Resolution. Max Pettini, 
Richard W. Hunstead, Hugh S. Murdoch, and J. Chris Blades. 
273, 436, 118-C3 (1983) 

H 1 Clouds, H 1 Spin Temperatures. Harvey S. Liszt. 275, 163, 
138-G6 (1983) 

Radio Recombination Lines from Quasars. I. Level Popula- 
tions of Hydrogenic Ions in a Strong, Nonthermal Radiation 
Field. E. James Wadiak, Craig L. Sarazin, and Robert L. 
Brown. 53, 351, 21-E3 (1983) (Abstr. in 272, 785, 110-C10) 

Stellar Chromospheres: Ha and Ca 1 K Profiles. D. M. Zarro 
and A. W. Rodgers. 53, 815, 27-G1 (1983) (Abstr. in 274, 
922, 135-E3) 

Luminosity Function 

Studies of Luminous Stars in Nearby Galaxies. VIII. The 
Small Magellanic Cloud. Roberta M. Humphreys. 265, 176. 
14-AS5 (1983) 

The Galactic Spheroid. John N. Bahcall, Maarten Schmidt, 
and Raymond M. Soneira. 265, 730, 20-F6 (1983) 

The Cosmological Evolution and Luminosity Function of X- 
Ray Selected Active Galactic Nuclei. 7. Maccacaro, Y. Avni, 
1. M. Gioia, P. Giommi, R. E. Griffiths, J. Liebert, J. Stocke, 
and J. Danziger. 266, L73, 39-A4 (1983) 

Redshift Modifications to HEAO A-1 Cluster X-Ray Lumi- 
nosities. M. P. Kowalski, M. P. Ulmer, and R. G. Cruddace. 
268, 540, 59-Al (1983) 

Analysis of Complete Quasar Samples to Obtain Parameters 
of Luminosity and Evolution Functions. H. L. Marshall, Y. 
Avni, H. Tananbaum, and G. Zamorani. 269, 35, 65-D2 (1983) 

Quasar Evolution Derived from the Palomar Bright Quasar 
Survey and Other Complete Quasar Surveys. Maarten 
Schmidt and Richard F. Green. 269, 352, 70-B9 (1983) 

Luminosity Function of High-Redshift Quasars. Barbara Gas- 
ton. 272, 411, 106-CS5S (1983) 

First-ranked Galaxies in Groups. Margaret J. Geller and Marc 
Postman. 274, 31, 124-C8 (1983) 

Star Formation in Blue Galaxies. I. Ultraviolet, Optical, and 
Infrared Observations of NGC 4214 and NGC 4670. John P. 
Huchra, Margaret J. Geller, Jay Gallagher, Deidre Hunter, 
Lee Hartmann, Giuseppina Fabbiano, and Marc Aaronson. 
274, 125, 125-C5 (1983) 

An Infrared Search for Very Low Mass Stars: The Luminosity 
Function. Ronald G. Probst. 274, 237, 126-D5 (1983) 

Faint Stellar Photometry in Clusters. I. NGC 2204 and E3. 
Jay A. Frogel and Bruce A. Twarog. 274, 270, 126-F11 (1983) 

Photometry of Resolved Galaxies. II. Sextans A. J. G. Hoes- 
sel, R. A. Schommer, and G. E. Danielson. 274, 577, 131- 
E8 (1983) 

An X-Ray Survey of Globular Clusters and Their X-Ray Lu- 
minosity Function. Paul Hertz and Jonathan E. Grindlay. 
275, 105, 138-B13 (1983) 
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Luminosity and Motion of Large Proper Motion Stars. II. 
Stars with Annual Proper Motion Larger that 0.7 Arc Sec- 
onds. Olin J. Eggen. §1, 183, 4-A2 (1983) (Abstr. in 264, 747, 
10-D11) 

The Star-forming History of the Young Cluster NGC 2264. M. 
T. Adams, K. M. Strom, and S. E. Strom. 53, 893, 29-Al11 
(1983) (Abstr. in 274, 920, 135-E1) 


Magnetic Fields 

The Magnetic Field on the RS Canum Venaticorum Star Lambda 
Andromedae. Mark S. Giampapa, Leon Golub, and Simon 
P. Worden. 268, L121, 63-A10 (1983) 

VLBI Observations of the Radio Sources 0552+ 398 and 
1848 + 283: Measurements of the Departure from Equipar- 
tition. Steven R. Spangler, Robert L. Mutel, and John M. 
Benson. 271, 44, 88-D7 (1983) 

Scaling Laws for Hydrogen-like Atoms in Magnetic Fields of 
Arbitrary Strength. J. M. Wadehra. 271, 879, 99-B1 (1983) 

Pair Production in Superstrong Magnetic Fields. Joseph K. 
Daugherty and Alice K. Harding. 273, 761, 121-G11 (1983) 

Magnetic Reconnection Driven by Velocity Space Instabili- 
ties. Bruno Coppi. 273, L101, 123-D8 (1983) 

X-Ray Emission of Late-Type Stars. L. Paterno and F. Zuc- 
carello. 275, L1, 141-F2 (1983) 

Magnetohydrodynamics: see Hydromagnetics 
Masers 

SiO Isotopic Maser Emission from VY Canis Majoris. S. 
Deguchi, J. Good, Y. Fan, X. Mao, D. Wang, and Nobuharu 
Ukita. 264, L65, 11-C8 (1983) 

Water-Vapor Masers Located near Herbig-Haro Objects. A. 
D. Haschick, J. M. Moran, L. F. Rodriguez, and P. T. P. 
Ho. 265, 281, 15-B13 (1983) 

Formation of OB Clusters: OH Maser Observations. Paul T. 
P. Ho, Aubrey D. Haschick, Stuart N. Vogel, and Melvyn 
C. H. Wright. 265, 295, 15-C14 (1983) 

Collisional Rates for Vibrational-Rotational Transitions in Cir- 
cumstellar SiO Masers. Ronald J. Bieniek and Sheldon Green. 
265, L29, 18-F12 (1983) 

The Molecular Cloud Complex Associated with ON 1. F. P. 
Israel and H. A. Wootten. 266, 580, 34-E10 (1983) 

Detection of J = 5—4 SiO Masers in Late-Type Stars. Dan P. 
Clemens and Adair P. Lane. 266, L117, 39-D5 (1983) 

SiS Maser Emission from IRC + 10°216. Christian Henkel, 
Henry E. Matthews, and Mark Morris. 267, 184, 42-A1 (1983) 

VLA Observations of the *7,.J = 3/2 Masers Associated with 
Orion A. S. S. Hansen and K. J. Johnston. 267, 625, 47- 
E13 (1983) 

Positions of the SiO Masers in Orion-KL: Anisotropy on a 
Scale of 70 AU. M. C. H. Wright and R. L. Plambeck. 267, 
L115, 51-D4 (1983) 

Transfer of Polarized Radiation in Astronomical Masers. L. 
R. Western and W. D. Watson. 268, 849, 62-D3 (1983) 

Collisional Rates for Vibrational-Rotational Transitions in Cir- 
cumstellar SiO Masers: Erratum. R. J. Bieniek and S. Green. 
270, L101, 87-F9 (1983) (Orig. paper in 265, L29, 18-F12) 

Type Il OH/IR Masers. III. The Data Base. Terry J. Jones, 
A. R. Hyland, and lan Gatley. 273, 660, 120-G2 (1983) 

OH/IR Masers. IV. Evolution, Pulsation, and Nature of the 
Sources. Terry J. Jones, A. R. Hyland, P. R. Wood, and lan 
Gatley. 273, 669, 121-A1 (1983) 

Geometrical Effects on the Emission Properties of Astronom- 
ical Masers: Linear Polarization and Apparent Size. L. R. 
Western and W. D. Watson. 274, 195, 126-AS5 (1983) 

A Multilevel Model for Astronomical SiO Masers. M. Elitzur, 
W. D. Watson, and L. R. Western. 274, 210, 126-B6 (1983) 

OH/IR Stars: Late Stages of Evolution of Intermediate-Mass 
Stars. Teije de Jong. 274, 252, 125-E7 (1983) 

Circumstellar Envelope Structure of Late-Type Stars. P. F. 
Bowers, K. J. Johnston, and J. H. Spencer. 274, 733, 133- 
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Masers—Continued 
D4 (1983) 

Linear Polarization of Astronomical Masers by Anisotropic 
Pumping and Its Enhancement Due to Geometry. L. R. West- 
ern and W. D. Watson. 275, 195, 139-B11 (1983) 

Mass-Luminosity Relation 

Studies of Late-Type Dwarfs. V. Theoretical Models for Lower 
Main-Sequence Stars. Don A. VandenBerg, F. D. A. Har- 
twick, P. Dawson, and David R. Alexander. 266, 747, 36- 
D12 (1983) 

Accurate Radial Velocities for Carbon Stars in Draco and Ursa 
Minor: The First Hint of a Dwarf Spheroidal Mass-to-Light 
Ratio. Marc Aaronson. 266, L11, 32-A12 (1983) 

Metal-Poor Stars: see Stars: Weak-Line 
Meteors and Meteorites 

The sp-Process and Allende Isotope Anomalies in Calcium 
and Titanium. M. J. Harris. 264, 613, 9-A9 (1983) 

The Isotopic Composition of Solar-Flare Noble Gases. David 
C. Black. 266, 889, 38-A12 (1983) 

Barium from a Mini r-Process in Supernovae. D. Heymann. 
267, 747, 49-Al (1983) 

Extinct Radioactivites: A Three-Phase Mixing Model. Donald 
D. Clayton. 268, 381, 56-A12 (1983) 

Discovery of s-Process Nd in Allende Residue. Donald D. 
Clayton. 271, L107, 100-E3 (1983) 

Microwave Radiation: see Radio Sources 
Mira Variables: see Stars: Long-Period Variables 
Molecular Processes 

Magnetohydrodynamic Shock Waves in Molecular Clouds. B. 
T. Draine, W. G. Roberge, and A. Dalgarno. 264, 485, 7- 
Ell (1983) 

Molecular Self-Shielding in the Outflows from Late-Type Stars. 
M. Morris and M. Jura. 264, 546, 8-C5 (1983) 

On Photochemical Heating of Cometary Comae: The Cases 
of H,O and CO-rich Comets. W.-H. Ip. 264, 726, 10-C4 (1983) 

Laboratory and Astronomical Measurement of the Millimeter 
Wave Spectrum of the Ethynyl Radical CCH. C. A. Gottlieb, 
E. W. Gottlieb, and P. Thaddeus. 264, 740, 10-D4 (1983) 

Ab Initio Spin-Orbit Coupling Constants for Potential Exotic 
Interstellar Molecules. David L. Cooper. 265, 808, 21-E8 
(1983) 

Lyman-Alpha Observations of Comets West 1976 VI and P/ 
D’Arrest 1976 XI with Copernicus. M. C. Festou, H. U. 
Keller, J.-L. Bertaux, and E. S. Barker. 265, 925, 23-Al 
(1983) 

Collisional Rates for Vibrational-Rotational Transitions in Cir- 
cumstellar SiO Masers. Ronald J. Bieniek and Sheldon Green. 
265, L29, 18-F12 (1983) 

The Kinetic Temperature and Density of the Sagittarius Mo- 
lecular B2 Cloud from Observations of Methyl Cyanide. Sally 
E. Cummins, Sheldon Green, P. Thaddeus, and R. A. Linke. 
266, 331, 30-E4 (1983) 

On Vibrational Excitations of Interstellar Molecules. Moshe 
Elitzur. 266, 609, 35-A1 (1983) 

Effects of a Shock on the Molecular Composition of a Diffuse 
Interstellar Cloud. George F. Mitchell and Terry J. Deveau. 
266, 646, 35-C12 (1983) 

Theoretical Study of Silicon Dicarbide. Sheldon Green. 266, 
895, 38-B4 (1983) 

Polarization of Interstellar Radio-Frequency Lines and Mag- 
netic Field Direction. Nikolaos D. Kylafis. 267, 137, 41-D8 
(1983) 

Further Analysis of the Possible Effects of Isotope-selective 
Photodissociation on Interstellar Carbon Monoxide. Y.-H. 
Chu and W. D. Watson. 267, 151, 41-E8 (1983) 

UV Radiation Field inside Dense Clouds: Its Possible Exis- 
tence and Chemical Implications. Sheo S. Prasad and Shan- 
kar P. Tarafdar. 267, 603, 47-DS5 (1983) 

Fluorescence Excitation of CO in Comets. K. S. Krishna 


Swamy. 267, 882, 50-D4 (1983) 

Radiative Association and the Synthesis of Long Carbon Chain 
Molecules in Interstellar Clouds. D. R. Bates. 267, L121, 
51-D10 (1983) 

Laboratory Measurment of the 4,,—3,, 70 GHz Transition of 
Ground-State Methylene (CH,). F. J. Lovas, R. D. Suenram, 
and K. M. Evenson. 267, L131, 51-ES5 (1983) 

High-Resolution Spectra of C, Swan Bands from Comet West 
1976 VI. David L. Lambert and A. C. Danks. 268, 428, 56- 
ES (1983) 

Ultraviolet Continuum and H, Fluorescent Emission in Her- 
big-Haro Objects 43 and 47. Richard D. Schwartz. 268, L37, 
57-C14 (1983) 

Laboratory Measurements of Ion-Molecule Reactions Per- 
taining to Interstellar Hydrocarbon Synthesis. Eric Herbst, 
Nigel G. Adams, and David Smith. 269, 329, 68-F12 (1983) 

Resonant and Nonresonant Processes in the Formation of CH* 
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270, L101, 87-F9 (1983) (Orig. paper in 265, L29, 18-F12) 

Neutral Cometary Atmospheres. IV. Brightness Profiles in the 
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Nebulae: Abundances 
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A Spectroscopic Study of Some Planetary Nebulae in the 
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A8 (1983) 
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The Circumstellar and Nebular Environment of the Becklin- 
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The Structure and Emission Spectrum of a Nonradiative Shock 
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IUE Spectrum of the Io Torus: Identification of the ‘S; — *P,, 
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Chemical Compositions of Planetary Nebulae. Lawrence H. 
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Nebulae: Crab Nebula 
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Nebulae: General 

The Relation between Magnetic Field and Gas Density in 
Interstellar Clouds. Robert L. Brown and Chong-An Chang. 
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The Equilibria of Rotating, Isothermal Clouds. II. Structure 
and Dynamical Stability. Steven W. Stahler. 268, 165, 53-G1 
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748, 10-D12) 

Regions of Low Molecular Column Density Near the Galactic 
Plane. F. Verter,G. R. Knapp, A. A. Stark, and R. W. Wilson. 
§2, 289, 13-D8 (1983) (Abstr. in 269, 809, 75-C8) 

Nebulae: H 11 Regions 
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The Structure of Bright-rimmed Molecular Clouds. Alwyn 
Wootten, Anneila Sargent, Gillian Knapp, and P. J. Hug- 
gins. 269, 147, 66-F4 (1983) 

A Study in Ha Velocities in NGC 1499, NGC 7000, and IC 
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Virgo Spiral Galaxies. N. Z. Scoville, E. E. Becklin, Judith 
S. Young, and R. W. Capps. 271, 512, 95-B3 (1983) 
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and N. Sanduleak. 51, 171, 3-D1 (1983) (Abstr. in 263, 1006, 
142-F7) 
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1318B/C. W. F. Fountain, G. A. Gary, and C. R. O'Dell. 
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Carinae. III. A High-Resolution 2.2 Micron Map and Mor- 
phological Considerations of the Evolutionary Status. R. M. 
Mitchell, G. Robinson, A. R. Hyland, and T. J. Jones. 271, 
133, 89-D5 (1983) 

Optical Studies of Cassiopeia A. VI. Observations during the 
Period 1976-1980. Sidney van den Bergh and Karl W. Kam- 
per. 268, 129, 53-C9 (1983) 

High-Velocity, Asymmetric Doppler Shifts of the X-Ray Emis- 
sion Lines of Cassiopeia A. 7. H. Markert, C. R. Canizares, 
G. W. Clark, and P. F. Winkler. 268, 134, 53-D12 (1983) 

Molecular Clouds on the Threshold of Star Formation: The 
Radial Density Profile of the Cores of the Rho Ophiuchi and 
R Coronae Australis Clouds. Robert B. Loren, Aa. Sandkv- 
ist, and A. Wootten. 270, 620, 84-G9 (1983) 

The Nature of NML Cygnus. M. Morris and M. Jura. 267, 
179, 41-G9 (1983) 

On the Geometrical and Kinematic Structure of the Postnova 
Shell of HR Delphini. Joseph Solf. 273, 647, 120-F1 (1983) 

Infrared Observations of R136, the Central Object of the 30 
Doradus Nebula. Nino Panagia, Enrico G. Tanzi, and Mas- 
simo Tarenghi. 272, 123, 102-D4 (1983) 

The Nature of R136a, the Superluminous Central Object of 
the 30 Doradus Nebula. Blair D. Savage, Edward L. Fi- 
tzpatrick, Joseph P. Cassinelli, and Dennis C. Ebbets. 273, 
597, 120-B1 (1983) 

Magnetic Field Structure in the Gum Nebula Area. J. P. Vallée 
and R. C. Bignell. 272, 131, 102-D12 (1983) 

Linear Polarization Observations in Selected Celestial Zones: 
The Gum Nebula Area. R. C. Bignell and J. P. Vallée. 53, 
147, 18-D9 (1983) (Abstr. in 271, 893, 99-C1) 

The Ionization Equilibrium inside the Rho Ophiuchi Cloud. 
Theodore P. Snow, Jr. 266, 576, 34-E6 (1983) 

Einstein Observations of the Rho Ophiuchi Dark Cloud: An 
X-Ray Christmas Tree. Thierry Montmerle, Lydie Koch-Mir- 
amond, Edith Falgarone, and Jonathan E. Grindlay. 269, 
182, 67-All (1983) 

Molecular Clouds on the Threshold of Star Formation: The 
Radial Density Profile of the Cores of the Rho Ophiuchi and 
R Coronae Australis Clouds. Robert B. Loren, Aa. Sandkv- 
ist, and A. Wootten. 270, 620, 84-G9 (1983) 

[p Ophiuchi] The Discovery of New Embedded Sources in 
the Centrally Condensed Core of the Rho Ophiuchi Dark 
Cloud: The Formation of a Bound Cluster’? Bruce A. Wilking 
and Charles J. Lada, 274, 698, 133-A11 (1983) 

[SN Ophiuchi 1604] The X-Ray Surface Brightness of Kepler's 
Supernova Remnant. Richard L. White and Knox S. Long. 
264, 196, 3-A10 (1983) 

The Unique Cometary Nebula Parsamian 13. Martin Cohen, 
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Nebulae: Individual—C ontinued 


D. K. Aitkin, P. F. Roche, and P. M. Williams. 273, 624, 
120-D2 (1983) 

Velocity Dispersions of Knots in Vela X and Puppis A. Peter 
Shull, Jr. 269, 218, 67-ES (1983) 

[Red Rectangle} Molecular Emission Bands in the Ultraviolet 
Spectrum of the Red Rectangle Star HD 44179. Michael L. 
Sitko. 265, 848, 22-A10 (1983) 

The Kinetic Temperature and Density of the Sagittarius Mo- 
lecular B2 Cloud from Observations of Methyl Cyanide. Sally 
E. Cummins, Sheldon Green, P. Thaddeus, and R. A. Linke. 
266, 331, 30-E4 (1983) 

{Taurus Dark Cloud Complex] CN in Dark Clouds. Ed Chur- 
chwell and John H. Bieging. 265, 216, 14-D14 (1983) 

[Taurus Molecular Cloud] The Detection of Vinyl Cyanide in 
TMC-1. Henry E. Matthews and Trevor J. Sears. 272, 149, 
102-F2 (1983) 

The Soft X-Ray Spectrum of the Vela Supernova Remnant. 
Steven M. Kahn, Jean Brodie, Stuart Bowyer, and Philip A. 
Charles. 269, 212, 67-D12 (1983) 

Velocity Dispersions of Knots in Vela X and Puppis A. Peter 
Shuli, Jr. 269, 218, 67-ES (1983) 

Neutral Carbon in the Egg Nebula (AFGL 2688). C. A. Beich- 
man, Jocelyn Keene, T. G. Phillips, P. J. Huggins, H. A. 
Wootten, C. Masson, and M. A. Frerking. 273, 633, 120-D13 
(1983) 

By Other Designation: Alphanumeric 

Modeling of G333.6—0.2 as a Spherical H 11 Region. Robert 
H. Rubin, David J. Hollenbach, and Edwin F. Erickson. 265, 
239, 14-F13 (1983) 

{IC 443] Effects of a Shock on the Molecular Composition of 
a Diffuse Interstellar Cloud. George F. Mitchell and Terry 
J. Deveau. 266, 646, 35-C12 (1983) 

A Study in Ha Velocities in NGC 1499, NGC 7000, and IC 
1318B/C. W. F. Fountain, G. A. Gary, and C. R. O'Dell. 
269, 164, 66-G7 (1983) 

An Optical Study of IC 1470. Beverly T. Lynds and Earl J. 
O'Neil, Jr. 265, 803, 21-E1 (1983) 

The Planetary Nebula IC 3568: A Model Based on /UE Ob- 
servations. J. Patrick Harrington and Walter A. Feibelman. 
265, 258, 15-A4 (1983) 

The Binary Central Star of the Planetary Nebula LT-S. Walter 
A. Feibelman and James B. Kaler. 269, 592, 72-G11 (1983) 

MSH 15-52: A Supernova Remnant Containing Two Com- 
pact X-Ray Sources. F. D. Seward, F. R. Harnden, Jr., P. 
Murdin, and David H. Clark. 267, 698, 48-D4 (1983) 

Ultraviolet Observations of MI-2 (= VV 8). Walter A. Fei- 
belman. 275, 628, 144-D9 (1983) 

The Kinematics and Structure of N49. Peter Shull, Jr. 275, 
611, 144-C2 (1983) 

The Kinematics and Structure of N63A and Associated H 1 
Regions. Peter Shull, Jr. 275, 592, 144-A9 (1983) 

PL 1547.3 — 5612: A Pure Nitrogen Ring Nebula. Maria Teresa 
Ruiz. 268, L103, 63-G4 (1983) 

The Central X-Ray Source in RCW 103: Evidence for Black- 
body Emission. J. R. Tuohy, G. P. Garmire, R. N. Man- 
chester, and M. A. Dopita. 268, 778, 61-E14 (1983) 

The Infrared Echo of a Type II Supernova with a Circumstellar 
Dust Shell: Applications to SN 1979c and SN 1980k. Eliahu 
Dwek. 274, 175, 125-F13 (1983) 

The Infrared Echo of a Type II Supernova with a Circumstellar 
Dust Shell: Applications to SN 1979c and SN 1980k. Eliahu 
Dwek. 274, 175, 125-F13 (1983) 

A Large Molecular Cloud toward the SNR WS0 and SS 433. 
Y.-L. Huang, T. M. Dame, and P. Thaddeus. 272, 609, 108- 
D10 (1983) 

Radio Images of the Bipolar H 1 Region S106. John Bally, 
Ronald L. Snell, and Read Predmore. 272, 154, 102-F7 (1983) 

Far-Infrared and Submillimeter Observations of Stellar Ra- 
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diative and Wind Heating in S140 IRS. P. R. Schwartz, Har- 
ley A. Thronson, Jr., Charles J. Lada, Howard A. Smith, 
W. Glaccum, D. A. Harper, and S. H. Knowles. 271, 625, 
96-C13 (1983) 

An Ha Velocity Study of S252. W. F. Fountain, G. Allen Gary, 
and C. R. O'Dell. 273, 639, 120-ES (1983) 

Ultraviolet Observations of MI-2 (= VV 8). Walter A. Fei- 
belman. 275, 628, 144-D9 (1983) 

VLA Continuum and OH Line Emission Observations of the 
Compact Nebula Vy2-2. E. R. Seaquist and L. E. Davis. 
274, 659, 132-E14 (1983) 

High-Resolution Radio and X-Ray Observations of the Su- 
pernova Remnant W28. M. D. Andrews, J. P. Basart, R. C. 
Lamb, and R. H. Becker. 266, 684, 35-F8 (1983) 

Do the W44 and W28 Molecular Clouds Show Evidence of a 
Shock? L. K. DeNoyer. 264, 141, 2-D9 (1983) 

Molecular Gas in the W33 Region. Paul F. Goldsmith and Xin- 
Jie Mao. 265, 791, 21-D2 (1983) 

Formation of OB Clusters: W33 Complex. Aubrey D. Haschick 
and Paul T. P. Ho. 267, 638, 47-F13 (1983) 

Do the W44 and W28 Molecular Clouds Show Evidence of a 
Shock? L. K. DeNoyer. 264, 141, 2-D9 (1983) 

Kinematics of the Optical Filaments in WS0. Tsevi Mazeh, 
Luis A. Aguilar, Richard R. Treffers, Arieh Kénigl, and Linda 
S. Sparke. 265, 235, 14-F5 (1983) 

A Large Molecular Cloud toward the SNR WS0 and SS 433. 
Y.-L. Huang, T. M. Dame, and P. Thaddeus. 272, 609, 108- 
D10 (1983) 

VLA Observations of Warm NH, Associated with Mass Out- 
flows in WS1. Paul T. P. Ho, Reinhard Genzel, and Anirud- 
dha Das. 266, 596, 34-F 14 (1983) 

A Rotating Protocluster in W58: HCO* Aperture Synthesis 
Maps. S. N. Vogel and W. J. Welch. 269, 568, 72-F1 (1983) 

Discovery of Large Radial Velocities in the Supernova Rem- 
nant 3C 58. Robert A. Fesen. 270, L53, 87-B13 (1983) 


Nebulae: Orion Nebula 


Observations of the Extinction and Excitation of the Molecular 
Hydrogen Emission in Orion. S. Beckwith, Neal J. Evans 
Il, I. Gatley, G. Gull, and R. W. Russell. 264, 152, 2-E6 
(1983) 

Observations of Sulfur Dioxide in the Kleinmann-Low Ne- 
bula. F. Peter Schloerb, Per Friberg, Ake Hjalmarson, Bertil 
Hoédglund, and William M. Irvine. 264, 161, 2-F1 (1983) 

Methanol in Orion A: Simultaneous Observations of Corre- 
sponding Rotational Transitions in the Ground and Torsion- 
ally Excited States. J. M. Hollis, F. J. Lovas, R. D. Suen- 
ram, P. R. Jewell, and L. E. Snyder. 264, 543, 8-C2 (1983) 

Small Rotating Clouds of Stellar Mass in Orion Molecular 
Cloud 1. Andrew Harris, C. H. Townes, D. N. Matsakis, 
and Patrick Palmer. 265, L63, 26-C6 (1983) 

Atomic Hydrogen Associated with the High-Velocity Flow in 
NGC 2071. John Bally and Antony A. Stark. 266, L61, 32- 
D13 (1983) 

X-Ray Ionization and the Orion Molecular Cloud. Julian H. 
Krolik and Timothy R. Kallman. 267, 610, 47-D12 (1983) 
VLA Observations of the *1,.J = 3/2 Masers Associated with 
Orion A. S. S. Hansen and K. J. Johnston. 267, 625, 47- 

E13 (1983) 

Source of the High-Velocity Molecular Flow in Orion. M. C. 
H. Wright, R. L. Plambeck, S. N. Vogel, P. T. P. Ho, and 
W. J. Welch. 267, L41, 45-E3 (1983) 

Positions of the SiO Masers in Orion-KL: Anisotropy on a 
Scale of 70 AU. M. C. H. Wright and R. L. Plambeck. 267, 
L115, 51-D4 (1983) 

Detection of Interstellar NH, in the Far-Infrared: Warm and 
Dense Gas in Orion-KL. C. H. Townes, R. Genzel, Dan M. 
Watson, and J. W. V. Storey. 269, L11, 69-A12 (1983) 

Magnetic Bubbles and High-Velocity Outflows in Molecular 
Clouds. B. T. Draine. 270, 519, 82-G6 (1983) 
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On the Contributions of the Orion Reflection Nebulosity to 
the Continuous UV Spectrum of the Herbig-Haro Objects 
HH 1 and HH 2 and of the C-S Star. Reinhard Mundt and 
Adolf N. Witt. 270, LS59, 87-C6 (1983) 

The Spatial Distribution of Shocked Gas in the Orion Nebula. 
S.C. Beck and S. Beckwith. 271, 175, 89-G9 (1983) 

Detection of CH,OH J = S5—4 Lines around 242 GHz from 
OMC-1. W. Boland, Th. de Graauw, S. Lindholm, and T. J. 
Lee. 271, 183, 90-A4 (1983) 

Studies of Extremely Young Clusters. VII. Spectroscopic Ob- 
servations of Faint Stars in the Orion Nebula. Merle F. Walker. 
271, 642, 96-E2 (1983) 

First Detection of the Ground-State J, = 1,—0) Submillimeter 
Transition of Interstellar Ammonia. Jocelyn Keene, Geof- 
frey A. Blake, and T. G. Phillips. 271, L27, 93-B13 (1983) 

Detection of Radio Emission from the Becklin-Neugebauer 
Object. J. M. Moran, G. Garay, M. J. Reid, R. Genzel, M. 
C. H. Wright, and R. L. Plambeck. 271, L31, 93-C3 (1983) 

The Distribution of 6 Centimeter H,CO in Orion Molecular 
Cloud 1. K. J. Johnston, Patrick Palmer, T. L. Wilson, and 
J. H. Bieging. 271, L89, 100-D2 (1983) 

The Kinetic Temperature and CH,CCH Column Density Pro- 
files in Sgr B2, Orion, and DR 21. E. Churchwell and J. M. 
Hollis. 272, 591, 108-C6 (1983) 

Vibrationally Excited CH,CN and HC,N in Orion. Paul F. 
Goldsmith, Robert Krotkov, Ronald L. Snell, R. D. Brown, 
and Peter Godfrey. 274, 184, 125-G8 (1983) 

Nebulae: Planetary 

A Photometric Survey of Compact and Selected Planetary 
Nebulae. James B. Kaler. 264, 594, 8-F13 (1983) 

High-Resolution Near-Infrared and Millimeter-Wave Spec- 
troscopy of NGC 7027. Harley A. Thronson, Jr. 264, 599, 8- 
G5 (1983) 

On the Evolution of Those Nuclei of Planetary Nebulae That 
Experience a Final Helium Shell Flash. Icko Iben, Jr., James 
B. Kaler, James W. Truran, and Alvio Renzini. 264, 605, 9- 
Al (1983) 

A Newly Discovered Nearby Planetary Nebula of Old Age. 
R. Weinberger, J. Dengel, H. Hartl, and F. Sabbadin. 265, 
249, 14-G9 (1983) 

The Planetary Nebula IC 3568: A Model Based on JUE Ob- 
servations. J. Patrick Harrington and Walter A. Feibelman. 
265, 258, 15-A4 (1983) 

The Hydrogen-depleted Planetary Nebulae Abell 30 and Abell 
78. George H. Jacoby and Holland C. Ford. 266, 298, 30- 
B13 (1983) 

Two-Dimensional Photometry of Planetary Nebulae. Peter N. 
Kupferman. 266, 689, 35-F13 (1983) 

Nebular Dust and Extinction in Ionized Nebulae. I. The Bal- 
mer Decrement. John S. Mathis. 267, 119, 41-C4 (1983) 

The Ionization Structure of Planetary Nebulae. III. NGC 7009. 
Timothy Barker. 267, 630, 47-F4 (1983) 

Discovery of a Nitrogen-rich UV-bright Star in the Globular 
Cluster MS. R. C. Bohlin, R. H. Cornett, J. K. Hill, A. M. 
Smith, T. P. Stecher, and A. V. Sweigart. 267, L89, 51-B7 
(1983) 

The Effects of Mass and Metallicity upon Planetary Nebula 
Formation. K. A. Papp, C. R. Purton, and S. Kwok. 268, 
145, 53-E9 (1983) 

Distribution of Forbidden Neutral Carbon Emission in the 
Ring Nebula (NGC 6720). D. C. Jewitt, P. N. Kupferman, 
G. E. Danielson, and S. P. Maran. 268, 683, 60-E13 (1983) 

The Binary Central Star of the Planetary Nebula LT-S. Walzer 
A. Feibelman and James B. Kaler. 269, 592, 72-G11 (1983) 

IUE Observations of the Perplexing Bipolar Planetary Nebula 
NGC 2346. Walter A. Feibelman and Lawrence H. Aller. 
270, 150, 78-E6 (1983) 

Sulfur Abundances in Three Halo Planetary Nebulae. Timothy 
Barker. 270, 641, 85-BS5 (1983) 
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Determinations of S 11, O 1v, and Ne v Abundances in Pla- 
netary Nebulae from Infrared Lines. M. A. Shure, T. Herter, 
J. R. Houck, D. A. Briotta, Jr., W. J. Forrest, G. E. Gull, 
and J. F. McCarthy. 270, 645, 85-B9 (1983) 

The Spectra of 12 New Subluminous O Stars. J. S. Drilling. 
270, L13, 81-A14 (1983) 

The Evolution of Large Planetary Nebulae and Their Central 
Stars. James B. Kaler. 271, 188, 90-A9 (1983) 

The Precataclysmic Nucleus of Abell 41. Albert D. Grauer 
and Howard E. Bond. 271, 259, 90-G5 (1983) 

Carbon Monoxide Emission from Planetary Nebulae and Their 
Possible Precursors. Harley A. Thronson, Jr. and David Mo- 
zurkewich. 271, 611, 96-B12 (1983) 

The Evidence for Shell Formation in V1016 Cygni. W. Deuel 
and H. Nussbaumer. 271, L19, 93-B4 (1983) 

Long-Period Variables in the Magellanic Clouds: Supergiants, 
AGB Stars, Supernova Precursors, Planetary Nebula Pre- 
cursors, and Enrichment of the Interstellar Medium. P. R. 
Wood, M. S. Bessell, and M. W. Fox. 272, 99, 102-B8 (1983) 

Near-Infrared Spectrophotometry of Planetary Nebulae. P. D. 
LeVan and Richard J. Rudy. 272, 137, 102-E4 (1983) 

Late Stages of Stellar Evolution. II. Mass Loss and the Tran- 
sition of Asymptotic Giant Branch Stars into Hot Remnants. 
Detlef Schénberner. 272, 708, 109-E2 (1983) 

The Abundance of Carbon in Planetary Nebulae. Howard B. 
French. 273, 214, 114-ES (1983) 

Velocity Dispersion of Planetary Nebulae in the Nuclear Bulge 
of M31. David G. Lawrie. 273, 562, 119-F8 (1983) 

A Spectroscopic Study of Some Planetary Nebulae in the 
Large Magellanic Cloud. Lawrence H. Aller. 273, 590, 120- 
A8 (1983) 

O 1v Temperature Determination for NGC 7662. M. A. Shure, 
T. Herter, and J. R. Houck. 274, 646, 132-D11 (1983) 

VLA Continuum and OH Line Emission Observations of the 
Compact Nebula Vy2-2. E. R. Seaquist and L. E. Davis. 
274, 659, 132-E14 (1983) 

Observations of NGC 7027 from 5.2 to 7.5 Microns: The 
Detection of Ni 1 and Additional Dust Features. J. D. Breg- 
man, H. L. Dinerstein, J. H. Goebel, D. F. Lester, F. C. 
Witteborn, and D. M. Rank. 274, 666, 132-F7 (1983) 

Planetary Nebulae and the Galactic Rotation Curve. Stephen 
E. Schneider and Yervant Terzian. 274, L61, 136-B3 (1983) 

Mass Loss from Evolved Stars. II]. Radio Continuum Emission 
and Evolution to Planetary Nebulae. D. N. Spergel, J. L. 
Giuliani, Jr., and G. R. Knapp. 275, 330, 140-E10 (1983) 

Ultraviolet Observations of MI-2 (= VV 8). Walter A. Fei- 
belman. 275, 628, 144-D9 (1983) 

Chemical Compositions of Planetary Nebulae. Lawrence H. 
Aller and Stanley J. Czyzak. 51, 211, 4-D1 (1983) (Abstr. in 
264, 747, 10-Dil) 

Radial Velocities of Planetary Nebulae. Stephen E. Schneider, 
Yervant Terzian, A. Purgathofer, and M. Perinotto. 52, 399, 
15-GS5 (1983) (Abstr. in 270, 779, 86-E6) 

Nebulae: Reflection 

Extended Near-Infrared Emission from Visual Reflection Ne- 
bulae. K. Sellgren, M. W. Werner, and Harriet L. Dinerstein. 
271, L13, 93-A13 (1983) 

Nebulae: Supernova Remnants 

The X-Ray Surface Brightness of Kepler's Supernova Rem- 
nant. Richard L. White and Knox S. Long. 264, 196, 3-A10 
(1983) 

A Multiwavelength Comparison of Cassiopeia A and Tycho’s 
Supernova Remnant: Erratum. John R. Dickel, Stephen S. 
Murray, Jeffrey Morris, and Donald C. Wells. 264, 746, 10- 
D10 (1983) (Orig. paper in 257, 145, 62-E6) 

What Is 4C 21.53? W. C. Erickson. 264, L13, 5-A13 (1983) 

The Shape of Cooling Filaments in Old Supernova Remnants. 
M. D. Smith and J. R. Dickel. 265, 272, 15-B4 (1983) 

The Supernova near the Nuclei of M31 and the Galaxy. Sidney 
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Nebulae: Supernova Remnants—Continued 
van den Bergh. 265, 719, 20-E9 (1983) 

Evidence for the Stochastic Acceleration of Cosmic Rays in 
Supernova Remnants. 7. W. Hartquist and G. E. Morfill. 
266, 271, 29-G10 (1983) 

The Mass of Tycho’s Supernova Remnant as Determined from 
a High-Resolution X-Ray Map. F. Seward, P. Gorenstein, 
and W. Tucker. 266, 287, 30-A14 (1983) 

High-Resolution Radio and X-Ray Observations of the Su- 
pernova Remnant W28. M. D. Andrews, J. P. Basart, R. C. 
Lamb, and R. H. Becker. 266, 684, 35-F8 (1983) 

Shock Formation of HCO~. Moshe Elitzur. 267, 174, 41-G4 
(1983) 

Equilibrium Composition and Neutrino Emissivity of Inter- 
acting Quark Matter in Neutron Stars. Robert C. Duncan, 
Stuart L. Shapiro, and Ira Wasserman. 267, 358, 43-F12 
(1983) 

MSH 15—52: A Supernova Remnant Containing Two Com- 
pact X-Ray Sources. F. D. Seward, F. R. Harnden, Jr., P. 
Murdin, and David H. Clark. 267, 698, 48-D4 (1983) 

Optical Studies of Cassiopeia A. VI. Observations during the 
Period 1976-1980. Sidney van den Bergh and Karl W. Kam- 
per. 268, 129, 53-C9 (1983) 

High-Velocity, Asymmetric Doppler Shifts of the X-Ray Emis- 
sion Lines of Cassiopeia A. T. H. Markert, C. R. Canizares, 
G. W. Clark, and P. F. Winkler. 268, 134, 53-D12 (1983) 

The Central X-Ray Source in RCW 103: Evidence for Black- 
body Emission. /. R. Tuohy, G. P. Garmire, R. N. Man- 
chester, and M. A. Dopita. 268, 778, 61-E14 (1983) 

Ring Ejection in Type II Supernovae: 1E 0102.2 —7219 in the 
Small Magellanic Cloud. Jan R. Tuohy and Michael A. Do- 
pita. 268, L11, 57-All (1983) 

G29.7—0.3: Another Supernova Remnant with an Identity 
Crisis. R. H. Becker, D. J. Helfand, and A. E. Szymkowiak. 
268, L93, 63-F9 (1983) 

The Soft X-Ray Spectrum of the Vela Supernova Remnant 
Steven M. Kahn, Jean Brodie, Stuart Bowyer, and Philip A. 
Charles. 269, 212, 67-D12 (1983) 

Velocity Dispersions of Knots in Vela X and Puppis A. Peter 
Shull, Jr. 269, 218, 67-ES (1983) 

High-Velocity Iron Absorption Lines in Supernova Remnant 
1006. Chi-Chao Wu, Marvin Leventhal, Craig L. Sarazin, 
and Theodore R. Gull. 269, LS, 69-A7 (1983) 

VLA Observations of the Luminous Supernova Remnant in 
NGC 4449. R. C. Bignell and E. R. Seaquist. 270, 140, 78- 
D10 (1983) 

Discovery of Large Radial! Velocities in the Supernova Rem- 
nant 3C 58. Robert A. Fesen. 270, LS3, 87-B13 (1983) 

G296.05 —0.50—A Large-Diameter Supernova Remnant. J. 
L. Caswell and Peter J. Barnes. 271, LS5, 100-A13 (1983) 

The Extraordinary Extragalactic Supernova Remnant in NGC 
4449. II. X-Ray and Optical Investigations. William P. Blair, 
Robert P. Kirshner, and P. Frank Winkler, Jr. 272, 84, 102- 
A3 (1983) 

A Large Molecular Cloud toward the SNR WS0 and SS 433. 
Y.-L. Huang, T. M. Dame, and P. Thaddeus. 272, 609, 108- 
D10 (1983) 

Digital Analysis of Narrow-Band Imagery of the Cygnus Loop. 
J. Jeff Hester, Robert A. R. Parker, and Reginald J. Dufour. 
273, 219, 114-E10 (1983) 

Semianalytical Treatment of the Hydrodynamics of Supernova 
Remnants during the Snowplow Phase. Bernard Gaffet. 273. 
267, 115-B11 (1983) 

The Evolution of the Infrared Emission from the Type II 
Supernova 1980k in NGC 6946: The Dust Formation Model. 
E. Dwek, M. F. A’ Hearn, E. E. Becklin, R. Hamilton Brown, 
R. W. Capps, H. L. Dinerstein, lan Gatley, D. Morrison, C. 
M. Telesco, A. T. Tokunaga, M. W. Werner, and C. G. Wyan- 
Williams. 274, 168, 125-F6 (1983) 


The Infrared Echo of a Type II Supernova with a Circumstellar 
Dust Shell: Applications to SN 1979c and SN 1980k. Eliahu 
Dwek. 274, 175, 125-F13 (1983) 

The Kinematics and Structure of N63A and Associated H 
Regions. Peter Shull, Jr. 275, 592, 144-A9 (1983) 

The Kinematics and Structure of N49. Peter Shull, Jr. 275, 
611, 144-C2 (1983) 

The Structure and Emission Spectrum of a Nonradiative Shock 
Wave in the Cygnus Loop. J. C. Raymond, W. P. Blair, R. 
A. Fesen, and T. R. Gull. 275, 636, 144-E3 (1983) 

Shock Processing of Interstellar Grains. C. Gregory Seab and 
J. Michael Shull. 275, 652, 144-F5 (1983) 

X-Ray Line Emission from Supernova Remnants. I. Models 
for Adiabatic Remnants. Andrew J. S. Hamilton, Craig L. 
Sarazin, and Roger A. Chevalier. 51, 115, 2-Ei (1983) (Abstr. 
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The Thermal Pair Annihilation Spectrum: A Detailed Balance 
Approach. Roland Svensson. 270, 300, 80-B11 (1983) 
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B2 (1983) 


Coulomb Thermal Properties and Stability of the lo Plasma 
Torus. D. D. Barbosa, F. V. Coroniti, and A. Eviatar. 274, 
429, 128-D4 (1983) 

Thermochemical Instabilities in Reacting Gases. I. Plasma of 
Hydrogen. Miguel H. Ibanez and Antonio Parravano. 275, 
181, 139-All (1983) 
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Frequency Gravitational Waves. R. W. Romani and J. H. 
Taylor. 265, L35, 26-A4 (1983) 

Upper Limits on the Isotropic Gravitational Radiation Back- 
ground from Pulsar Timing Analysis. R. W. Hellings and G. 
S. Downs. 265, L39, 26-A7 (1983) 

On Searches for Pulsed Emission with Application to Four 
Globular Cluster X-Ray Sources: NGC 1851, 6441, 6624, and 
6712. D. A. Leahy, W. Darbro, R. F. Elsner, M. C. Weisskopf, 
P. G. Sutherland, 8. Kahn, and J. E. Grindlay. 266, 160, 28- 
F9 (1983) 

Accretion onto Magnetized Neutron Stars: X-Ray Pulsars with 
Intermediate Rotation Rates. David J. Burnard, Susan M. 
Lea, and Jonathan Arons. 266, 175, 28-G10 (1983) 

Radio Pulsar Disk Electrodynamics. F. Curtis Michel. 266, 
188, 29-A9 (1983) 

Radiative or Two-Stream Instability as a Source for Pulsar 
Radio Emission. E. Asséo, R. Pellat, and H. Sol. 266, 201, 
29-B8 (1983) 

Pair Creation above Pulsar Polar Caps: Geometrical Structure 
and Energetics of Slot Gaps. Jonathan Arons. 266 
C8 (1983) 

High-Energy X-Ray Observations of Vela X-1. M. Bautz, S. 
Howe, A. Gorecki, F. Lang, A. Levine, F. Primini, and W. 
H. G. Lewin. 266, 794, 37-A8 (1983) 

The 1980 Outburst of 4U 0115 +63 (V635 Cassiopeiae). G. A. 
Kriss, L. R. Cominsky, k. A. Remillard, G. Williams, and 
J. R. Thorstensen. 266, 806, 37-B10 (1983) 

A Two-Component X-Ray Spectrum from SMC X-1. F. E. 
Marshall, N. E. White, and R. H. Becker. 266, 814, 37-C4 
(1983) 

The Effect of Sudden Mass Loss and a Random Kick Velocity 
Produced in a Supernova Explosion on the Dynamics of a 
Binary Star of Arbitrary Orbital Eccentricity. Applications 
to X-Ray Binaries and to the Binary Pulsars. J. G. Hills. 
267, 322, 43-D4 (1983) 

MSH 15—52: A Supernova Remnant Containing Two Com- 
pact X-Ray Sources. F. D. Seward, F. R. Harnden, Jr., P. 
Murdin, and David H. Clark. 267, 698, 48-D4 (1983) 

The Period History of the X-Ray Pulsar in MSH 15—52. M. 
C. Weisskopf, R. F. Elsner, W. Darbro, D. Leahy, S. Nar- 
anan, P. G. Sutherland, J. E. Grindlay, F. R. Harnden, Jr., 
and F. D. Seward. 267, 711, 48-ES (1983) 

An Attempt to Resolve Pulsar Mangetospheres Using Inter- 
stellar Scintillations. J. M. Cordes, J. M. Weisberg, and V. 
Boriakoff. 268, 370, 56-A1 (1983) 

Further Observations of the Long-Period Binary Pulsar PSR 
0820+02. R. N. Manchester, Lynette M. Newton, D. J. 
Cooke, P. R. Backus, M. Damashek, J. H. Taylor, and J. J. 
Condon. 268, 832, 62-B14 (1983) 

G29.7—0.3: Another Supernova Remnant with an Identity 
Crisis. R. H. Becker, D. J. Helfand, and A. E. Szymkowiak. 
268, L93, 63-F9 (1983) 

The X-Ray Absorption Spectrum of 4U 1700-37 and Its Im- 
plications for the Stellar Wind of the Companion HD 153919. 
N. E. White, T. R. Kallman, and J. H. Swank. 269, 264, 68- 
Al3 (1983) 

The Pulse Profile of the Crab Pulsar in the Energy Range 45 
keV-1.2 MeV. R. B. Wilson and G. J. Fishman. 269, 273, 
68-B8 (1983) 





jaa 


Pulsars—Continued 
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The Effect of a Coronal Shock Wave on the Solar Wind Ion- 
ization State. S. P. Owocki and A. J. Hundhausen. 274, 414, 
128-C3 (1983) 

The Kinematics and Structure of N63A and Associated H 1 
Regions. Peter Shull, Jr. 275, 592, 144-A9 (1983) 

The Kinematics and Structure of N49. Peter Shull, Jr. 275, 
611, 144-C2 (1983) 

The Structure and Emission Spectrum of a Nonradiative Shock 
Wave in the Cygnus Loop. J. C. Raymond, W. P. Blair, R. 
A. Fesen, and T. R. Gull. 275, 636, 144-E3 (1983) 

Shock Processing of Interstellar Grains. C. Gregory Seab and 
J. Michael Shull. 275, 652, 144-F5 (1983) 

Sky Photographs 

Deep [O 111] Interference Filter Imagery of the Supernova 
Remnants G65.3+5.7, G126.2+1.2, CTA 1, and VRO 
42.05.01. Robert A. Fesen and Theodore R. Gull. 51, 337, 
7-D1 (1983) (Abstr. in 266, 902, 38-B11) 

The S201 Far-Ultraviolet Imaging Survey. I. Two Fields at 
Hight Galactic Latitude. George R. Carruthers and Thorn- 
ton Page. §3, 623, 25-C1 (1983) (Abstr. in 273, 841, 122-F11) 

Solar System: General 

Extinct Radioactivites: A Three-Phase Mixing Model. Donald 
D. Clayton. 268, 381, 56-A12 (1983) 

An Upper Limit to the Microwave Continuum Radiation from 
Comet Austin (1982g). L. E. Snyder, Patrick Palmer, and C. 
M. Wade. 269, L21, 69-B6 (1983) 

Discovery of s-Process Nd in Allende Residue. Donald D. 
Clayton. 271, L107, 100-E3 (1983) 

Spectrophotometry 

A Photometric Survey of Compact and Selected Planetary 
Nebulae. James B. Kaler. 264, 594, 8-F13 (1983) 

Infrared/Optical Energy Distributions of High-Redshift Quas- 
ars. B. T. Soifer, G. Neugebauer, J. B. Oke, K. Matthews, 
and J. H. Lacy. 265, 18, 12-B12 (1983) 

Spectrophotometry of the Broad Absorption-Line QSO PHL 
5200. Vesa T. Junkkarinen, E. Margaret Burbidge, and Hard- 
ing E. Smith. 265, 51, 12-E13 (1983) 

IUE Observations of Markarian 3 and 6: Reddening and the 
Nonstellar Continuum. Matthew A. Malkan and J. B. Oke. 
265, 92, 13-B1 (1983) 

The Albedo of Uranus. G. W. Lockwood, B. L. Lutz, D. T. 
Thompson, and A. Warnock III. 266, 402, 31-C6 (1983) 

Two-Dimensional Photometry of Planetary Nebulae. Peter N. 
Kupferman. 266, 689, 35-F13 (1983) 

Secondary Standard Stars for Absolute Spectrophotometry. 





154 THE ASTROPHYSICAL JOURNAL 


Spectrophotometry—Continued 
J. B. Oke and J. E. Gunn. 266, 713, 36-B4 (1983) 

The Angular Diameters, Effective Temperatures, Radii, and 
Luminosities of 10 Wolf-Rayet Stars. Anne B. Underhill. 266, 
718, 36-B10 (1983) 

Spectrophotometry of B, A, and F Stars. Ill. Saul J. Adelman 
and Diane M. Pyper. 266, 732, 36-C10 (1983) 

Spectral Energy Distributions of Young Stellar Objects. 1. A 
Turbospheric Model for DR Tauri. Roger K. Ulrich, Allen 
W. Shafter, George Hawkins, and Gillian Knapp. 267, 199, 
42-B2 (1983) 

Reddening Indicators for Quasars and Seyfert | Galaxies. 
Steven A. Grandi. 268, 591, 59-D13 (1983) 

Spectroscopic Analysis of Dwarf and Subgiant Stars in 47 
Tucanae. R. A. Bell, James E. Hesser, and R. D. Cannon. 
269, 580, 72-F13 (1983) 

Near-Infrared Spectrophotometry of Planetary Nebulae. P. D. 
LeVan and Richard J. Rudy. 272, 137, 102-E4 (1983) 

Spectrophotometry of 12 Metal-poor Galaxies: Implications 
for the Primordial Helium Abundance. Daniel Kunth and 
Wallace L. W. Sargent. 273, 81, 113-A7 (1983) 

Digital Analysis of Narrow-Band Imagery of the Cygnus Loop. 
J. Jeff Hester, Robert A. R. Parker, and Reginald J. Dufour. 
273, 219, 114-E10 (1983) 

Spectra of Seyfert Galaxies and Seyfert Galaxy Candidates. 
Donald E. Osterbrock and Oved Dahari. 273, 478, 118-F14 
(1983) 

The QSO 1156+ 295: A Multifrequency Study of Recent Ac- 
tivity. Beverley J. Wills, J. T. Pollock, H. D. Aller, M. F. 
Aller, T. J. Balonek, R. E. Barvainis, R. P. Binzel, F. H. 
Chaffee, Jr.. W. A. Dent, J. N. Douglas, C. Fanti, D. B. 
Garrett, L. Gregorini, Richard B. C. Henry, R. E. Hill, R. 
Howard, N. Jeske, S. O. Kepler, R. J. Leacock, F. Man- 
tovani, C. P. O'Dea, L. Padrielli, P. Perley, A. J. Pica, J.J. 
Puschell, N. Sanduleak, G. A. Shields, A. G. Smith, T. X. 
Thuan, C. M. Wade, A. J. Wasilewski, J. R. Webb, D. Wills, 
and W. Z. Wisniewski. 274, 62, 124-E11 (1983) 

LHS 2924: A Uniquely Cool Low-Luminosity Star with a 
Peculiar Energy Distribution. Ronald G. Probst and James 
Liebert. 274, 245, 126-D13 (1983) 

Spectrophotometry of M33 Clusters. C. A. Christian and R. 
A. Schommer. 275, 92, 138-A11 (1983) 

The Stellar and Nonstellar Continua of Seyfert Galaxies: Non- 
thermal Emission in the Near-Infrared. Matthew A. Malkan 
and Alexei V. Filippenko. 275, 477, 142-F8 (1983) 

Stellar Spectrophotometric Atlas, 3130<A<10800 A. James 
E. Gunn and L. L. Stryker. 52, 121, 11-A11 (1983) (Abstr. 
in 268, 906, 63-A9) 

An Ha [N 1] Survey of the Nuclei of a Complete Sample of 
Spiral Galaxies. William Keel. 52, 229, 12-F8 (1983) (Abstr. 
in 269, 810, 75-C9) 

Spectroscopy of Cataclysmic Variables. I. Observations. Glen 
Williams. 53, 523, 24-A2 (1983) (Abstr. in 273, 839, 122-F9) 

Spectrophotometric Observations of Symbiotic Stars and Re- 
lated Objects. William P. Blair, Robert E. Stencel, Walter 
A. Feibelman, and Andrew G. Michalitsianos. 53, 573, 24- 
F7 (1983) (Abstr. in 273, 839, 122-F9) 

Scanner Observations of Field Horizontal-Branch A Stars. A. 
G. Davis Philip and D. S. Hayes. 53, 751, 27-A2 (1983) 
(Abstr. in 274, 920, 135-E1) 

Multichannel Spectrometer Observations of Globular Cluster 
Horizontal-Branch A Stars. D. S. Hayes and A. G. Davis 
Philip. 53, 759, 27-A10 (1983) (Abstr. in 274, 921, 135-E2) 


H. Smith and John Norris. 264, 215, 3-C1 (1983) 

Evolutionary Effects of Helium Diffusion in Population II 
Stars. Guy S. Stringfellow, Peter Bodenheimer, Peter D. 
Noerdlinger, and Richard J. Arigo. 264, 228, 3-C14 (1983) 

An Attempt to Determine Stellar Lyman-Alpha Emission-Line 
Fluxes for F Stars with Different Metal Abundances. Erika 
Béhm-Vitense and Jack Woods. 265, 331, 15-F8 (1983) 

Long-Period Variables in the Galactic Bulge: Evidence for a 
Young Super—Metal-rich Population. P. R. Wood and M. S. 
Bessell. 265, 748, 21-Al (1983) 

Evidence of Non-LTE in Photospheric Lines of G and K 
Giants. Jeffery A. Brown, Jocelyn Tomkin, and David L. 
Lambert. 265, L93, 26-E6 (1983) 

The Chemical Inhomogeneity of M22. John Norris and K. C. 
Freeman. 266, 130, 28-D5 (1983) 

Carbon and Nitrogen Abundances in Giant Stars of the Metal- 
poor Globular Cluster M15. Charles F. Trefzger, Duane F. 
Carbon, G. E. Langer, Nicholas B. Suntzeff, and Robert P. 
Kraft. 266, 144, 28-E6 (1983) 

Iron and Magnesium in the White Dwarf GD 40: A Test of 
Diffusion Theory. Harry L. Shipman and Jesse L. Green- 
stein. 266, 761, 36-E12 (1983) 

NGC 752 and Main-Sequence Bimodality. Bruce A. Twarog. 
267, 207, 42-B10 (1983) 

Chemical Separation in Horizontal-Branch Stars. Georges Mi- 
chaud, Gérard Vauclair, and Sylvie Vauclair. 267, 256, 42- 
F4 (1983) 

Equilibrium Composition and Neutrino Emissivity of Inter- 
acting Quark Matter in Neutron Stars. Robert C. Duncan, 
Stuart L. Shapiro, and Ira Wasserman. 267, 358, 43-F12 
(1983) 

HR 7578: A K Dwarf Double-lined Spectroscopic Binary with 
Peculiar Abundances. Francis C. Fekel, Jr. and W. I. Bea- 
vers. 267, 682, 48-C2 (1983) 

Barium from a Mini r-Process in Supernovae. D. Heymann. 
267, 747, 49-Al (1983) 

The R- and s-Process Nuclei in the Early History of the Gal- 
axy: HD 122563. Christopher Sneden and M. Parthasarathy. 
267, 757, 49-Al11 (1983) 

Metal Abundances of RR Lyrae Stars in Globular Clusters: 
Erratum. Horace A. Smith and George J. Perkins. 267, 891, 
50-D13 (1983) (Orig. paper in 261, 576, 118-A8) 

A Survey of Spectral Morphology and Rotational Velocities 
among the Helium-rich Stars. Nolan R. Walborn. 268, 195, 
54-B3 (1983) 

The Spectra of Wolf-Rayet Stars. 1. Optical Line Strengths 
and the Hydrogen-to-Helium Ratios in WN Type Stars. Peter 
S. Conti, E. Myckky Leep, and Douglas N. Perry. 268, 228, 
54-D9 (1983) 

Observations of Ultraviolet Carbon Lines in the Spectra of 
Three DC White Dwarfs. G. Wegner. 268, 282, 55-A9 (1983) 

Spectroscopic Analysis of Dwarf and Subgiant Stars in 47 
Tucanae. R. A. Bell, James E. Hesser, and R. D: Cannon. 
269, 580, 72-F13 (1983) 

A Comparison between Observed and Theoretical H-R Dia- 
grams for the Young LMC Star Cluster NGC 1866. Stephen 
A. Becker and Grant J. Mathews. 270, 155, 78-E12 (1983) 

Stellar Populations in Local Group Dwarf Elliptical Galaxies. 
I. NGC 147. J. R. Mould, Jerome Kristian, and G. S. Da 
Costa. 270, 471, 83-C10 (1983) 

Abundances in Globular Cluster Red Giants. V. The Metal- 
rich Globular Clusters. Judith G. Cohen. 270, 654, 85-C4 
(1983) 


Spiral Structure: see Galaxies: Structure 
SS Cygni Stars: see U Geminorum 
Stars: Abundances 
The Ages and Compositions of Old Clusters. Kenneth Janes 
and Pierre Demarque. 264, 206, 3-B6 (1983) 
The Cyanogen Distribution of the Red Giants in MS. Graeme 


The Chemical Inhomogeneity of the Sculptor Dwarf Sphe- 
roidal Galaxy. Graeme H. Smith and Michael A. Dopita. 
271, 113, 89-B11 (1983) 

Lithium Abundance and Age Spread in the Pleiades. Douglas 
K. Duncan and Burton F. Jones. 271, 663, 96-F9 (1983) 

Nickel Overabundances in Extremely Metal-deficient Red 
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Giants. R. Earle Luck and Howard E. Bond. 271, L75, 100- 
C3 (1983) 

The Evolutionary State and Pulsation Characteristics of Red 
Variables in Globular Clusters. Jay A. Frogel. 272, 167, 102- 
G6 (1983) 

Photoionization Models for the Winds from Cataclysmic Vari- 
ables. T. R. Kallman. 272, 238, 103-E10 (1983) 

The Ellipticities of Globular Clusters and the Second Param- 
eter Problem. John Norris. 272, 245, 103-F3 (1983) 

The Al 1—Cyanogen Correlation in the Spectra of Globular 
Cluster Red Giants and the Origin of Intercluster Heavy 
Element Variations. John Norris and Graeme H. Smith. 272, 
635, 108-F& (1983) 

Element Identifications in the Ultraviolet Spectrum of HD 
101065. G. Wegner, D. J. Cummins, P. B. Byrne, and D. J. 
Stickland. 272, 646, 108-G5 (1983) 

G74-7: A True DA,F (DAZ) White Dwarf. P. Lacombe, James 
Liebert, F. Wesemael, and G. Fontaine. 272, 660, 109-A8 
(1983) 

The Chemical Composition of Distant Globular Clusters: Are 
There Any Metal-poor Clusters? Catherine A. Pilachowski, 
Gregory D. Bothun, Edward W. Olszewski, and Andrew Odell. 
273, 187, 114-C5 (1983) 

Heavy-Element Abundances in the Classical Barium Star HR 
774. Jocelyn Tomkin and David L. Lambert. 273, 722, 121- 
D14 (1983) 

Quantitative Technetium and Niobium Abundances in Heavy- 
Element Stars. Verne V. Smith and George Wallerstein. 273, 
742, 121-F6 (1983) 

On Tidal Detonation of Stars by Massive Black Holes. G. V. 
Bicknell and R. A. Gingold. 273, 749, 121-F13 (1983) 

The Chemical Inhomogeneity of M22: Erratum. John Norris 
and K. C. Freeman. 273, 837, 122-F6 (1983) (Orig. paper in 
266, 130, 28-D5) 

The Resonance Lines of Aluminum in /UE Spectra of B-Type 
Chemically Peculiar Stars. Kozo Sadakane, Masahide Tak- 
ada, and Jun Jugaku. 274, 261, 126-F2 (1983) 

Metal Content of K Giants in the Nuclear Bulge of the Galaxy. 
A. E. Whitford and R. M. Rich. 274, 723, 133-C8 (1983) 

The Age and Composition of the LMC Red Globular Cluster 
NGC 2121. Phillip Flower, Douglas Geisler, Paul Hodge, 
Edward Olszewski, and Robert Schommer. 275, 15, 137-B7 
(1983) 

The Cyanogen Distribution of the Giants in NGC 2808. John 
Norris and Graeme H. Smith. 275, 120, 138-D1 (1983) 

The Cool DC White Dwarf Stein 2051B. Gary Wegner and F. 
H. Yackovich. 275, 240, 139-F3 (1983) 

Globular Cluster Giant Branches and the Metallicity Scale. 
Jay A. Frogel, Judith G. Cohen, and S. E. Persson. 275, 
773, 146-A9 (1983) 

Carbon Star Formation and Neutron-rich Isotope Formation 
in Low-Mass Asymptotic Giant Branch Stars. Icko Iben, Jr. 
275, L65, 148-DS5 (1983) 

Star Clusters and Stellar Evolution. I. Improved Synthetic 
Color-Magnitude Diagrams for the Oldest Clusters. Don A. 
VandenBerg. 51, 29, 1-D1 (1983) (Abstr. in 263, 1006, 142- 
F7) 

Color-Magnitude Studies of Globular Clusters. I. The Bright 
Stars in NGC 362: Erratum. William E. Harris. 51, 269, 5- 
C1 (1983) (Orig. paper in 50, 573, 31-D1) 

The Chemical Composition of Stars in Globular Clusters. 
Catherine A. Pilachowski, Christopher Sneden, and George 
Wallerstein. 52, 241, 12-G9 (1983) (Abstr. in 269, 810, 75-C9) 

Rotational Studies of Late-Type Stars. II. Ages of Solar-Type 
Stars and the Rotational History of the Sun. David R. Sod- 
erblom. 53, 1, 17-A3 (1983) (Abstr. in 271, 889, 99-B11) 

The Magnetic Fields of the Helium-weak B Stars. Ermanno 
F. Borra, J. D. Landstreet, and lan Thompson. 53, 151, 18- 
D13 (1983) (Abstr. in 271, 894, 99-C2) 


Stars: Accretion 


Four-Color Photometry of RZ Ophiuchi and Its Accretion 
Disk. Edward C. Olson and Jeffrey P. Hickey. 264, 251, 3- 
E9 (1983) 

A One-Zone Model for Shell Flashes on Accreting Compact 
Stars. Bohdan Paczyhski. 264, 282, 4-Al (1983) 

The Thermonuclear Model for X-Ray Transients: Erratum. 
R. K. Wallace, S. E. Woosley, and Thomas A. Weaver. 264, 
746, 10-D10 (1983) (Orig. paper in 258, 696, 81-A1) 

Ultraviolet Spectroscopy of V1341 Cygni (= Cygnus X-2). L. 
Chiapnetti, L. Maraschi, E. G. Tanzi, and A. Treves. 265, 
354, 1¢-A5 (1983) 

The Eddington Limit and Supercritical Accretion. Il. Time- 
dependent Calculations. H. L. Burger and J. I. Katz. 265, 
393, 16-D3 (1983) 

Accretion onto Magnetized Neutron Stars: X-Ray Pulsars with 
Intermediate Rotation Rates. David J. Burnard, Susan M. 
Lea, and Jonathan Arons. 266, 175, 28-G10 (1983) 

Radio Pulsar Disk Electrodynamics. F. Curtis Michel. 266, 
188, 29-A9 (1983) 

Iron and Magnesium in the White Dwarf GD 40: A Test of 
Diffusion Theory. Harry L. Shipman and Jesse L. Green- 
stein. 266, 761, 36-E12 (1983) 

The 1980 Outburst of 4U 0115 +63 (V635 Cassiopeiae). G. A. 
Kriss, L. R. Cominsky, R. A. Remillard, G. Williams, and 
J. R. Thorstensen. 266, 806, 37-B10 (1983) 

CNO Abundances and the Strengths of Nova Outbursts and 
Hydrogen Flashes on Accreting White Dwarfs. Jim 
MacDonald. 267, 732, 48-F14 (1983) 

High Spatial Resolution VLA Observations of the R Aquarii 
Jet. M. Kafatos, J. M. Hollis, and A. G. Michalitsianos. 
267, L103, 51-C7 (1983) 

X-Ray Spectra and Light Curves of Accreting Magnetic De- 
generate Dwarfs. James N. Imamura and Richard H. Dur- 
isen. 268, 291, 55-B4 (1983) 

Mass Loss, Levitation, Accretion, and the Sharp-Lined Fea- 
tures in Hot White Dwarfs. Frederick C. Bruhweiler and Yoji 
Kondo. 269, 657, 73-E14 (1983) 

On the Evolutionary Status of Bright, Low-Mass X-Ray 
Sources. R. F. Webbink, S. Rappaport, and G. J. Savonije. 
270, 678, 85-E1 (1983) 

Accretion Powered X-Ray Pulsars. N. E. White, J. H. Swank, 
and §. S. Holt. 270, 711, 85-G7 (1983) 

Compton Heated Winds and Coronae above Accretion Disks. 
I. Dynamics. Mitchell C. Begelman, Christopher F. McKee, 
and Gregory A. Shields. 271, 70, 88-F9 (1983) 

Compton Heated Winds and Coronae above Accretion Disks. 
Il. Radiative Transfer and Observable Consequences. 
Mitchell C. Begelman and Christopher F. McKee. 271, 89, 
89-Al (1983) 

Meridional Circulation in Rotating Stars. VI. The Effects of 
Anisotropic Eddy Viscosity. Monique Tassoul and Jean-Louis 
Tassoul. 271, 315, 91-D6 (1983) 

Magnetism in the AM Herculis Variable CW 1103 + 254. Gary 
D. Schmidt, H. S. Stockman, and Steven A. Grandi. 271, 
735, 97-E1 (1983) 

The High-Energy Spectrum of Hot Accretion Disks. Jean A. 
Eilek and Minas Kafatos. 271, 804, 98-C5 (1983) 

The Dynamics of Dissipatively Heated Spherical Accretion. 
Ernst T. Scharlemann. 272, 279, 104-A9 (1983) 

Viscous Drag on an Accretion Disk due to an Embedded 
Stellar System. Jeremiah P. Ostriker. 273, 99, 113-B14 (1983) 

The Outbursts of Symbiotic Novae. Scott J. Kenyon and 
James W. Truran. 273, 280, 115-C10 (1983) 

Mixing by Shear Instabilities in Differentially Rotating In- 
homogeneous Stars with Application to Accreting White 
Dwarf Models for Novae. Jim MacDonald. 273, 289, 115- 
DS (1983) 

Collapse and Explosion of White Dwarfs. I. Precollapse Evo- 





156 THE ASTROPHYSICAL JOURNAL 


Stars: Accretion—Continued 
lution. J. Isern, J. Labay, M. Hernanz, and R. Canal. 273, 
320, 115-F8 (1983) 

On the Clock Mechanism and the Implausibility of the 35 Day 
Precessing Disk in HZ Herculis/Hercules X-1. Yoji Kondo, 
Thomas C. Van Flandern, and Charles L. Wolff. 273, 716, 
121-D8 (1983) 

Observations of a Hard X-Ray Component in the Spectrum 
of Nova Ophiuchi. C. K. Wilson and R. E. Rothschild. 274, 
717, 133-C2 (1983) 

Pulsations and Viscosity. J. P. Cox and B. L. Everson. 52, 
451, 16-D11 (1983) (Abstr. in 270, 780, 86-E7) 

Stars: Atmospheres 

A Giant X-Ray Flare in the Hyades. Robert A. Stern, James 
H. Underwood, and Spiro K. Antiochos. 264, LSS, 11-B11 
(1983) 

The Planetary Nebula IC 3568: A Model Based on JUE Ob- 
servations. J. Patrick Harrington and Walter A. Feibelman. 
265, 258, 15-A4 (1983) 

An Alternative Model for the Atmospheres of Wolf-Rayet and 
O Stars. Anne B. Underhill. 265, 933, 23-A9 (1983) 

The Hot DO White Dwarf HD 149499 B: Einstein Redshift of 
a DB Progenitor with Carbon Features. Edward M. Sion and 
Edward F. Guinan. 265, L87, 26-E1 (1983) 

Evidence of Non—-LTE in Photospheric Lines of G and K 
Giants. Jeffery A. Brown, Jocelyn Tomkin, and David L. 
Lambert. 265, L93, 26-E6 (1983) 

The Angular Diameters, Effective Temperatures, Radii, and 
Luminosities of 10 Wolf-Rayet Stars. Anne B. Underhill. 266, 
718, 36-B10 (1982) 

The R- and s-Process Nuclei in the Early History of the Gal- 
axy: HD 122563. Christopher Sneden and M. Parthasarathy. 
267, 757, 49-Al11 (1983) 

The Dependence of Ha on Chromospheric Activity in G and 
K Main-Sequence Stars. D. M. Zarro. 267, L61, 45-F6 (1983) 

Ha Line Profiles in B Stars: Comparison of Theory and Ob- 
servations. J. N. Heasley and Sidney C. Wolff. 269, 634, 73- 
C14 (1983) 

The Detection of H, in Cool Carbon Stars. H. R. Johnson, J. 
H. Goebel, D. Goorviich, and S. T. Ridgway. 270, L63, 87- 
C9 (1983) 

Second-Order Escape Probability Approximations in Radia- 
tive Transfer: Erratum. D. G. Hummer and George B. Ry- 
bicki. 271, 888, 99-B10 (1983) (Orig. paper in 263, 925, 141- 
G7) 

Neutrino Emission from a Hot, Dense, Plane-parallel Atmo- 
sphere in Hydrostatic Equilibrium. III. The Three-flavored 
Atmosphere. Paul J. Schinder and Stuart L. Shapiro. 273, 
330, 115-G4 (1983) 

Model Atmospheres of Red Degenerate Stars. Stelios Ka- 
pranidis. 275, 342, 140-F8 (1983) 

Alfvén Waves in Stellar Winds. Thomas E. Holzer, Tor Fld, 
and Egil Leer. 275, 808, 146-D3 (1983) 

A Giant X-Ray Flare in the Hyades: Erratum. Robert A. Stern, 
James H. Underwood, and Spiro K. Antiochos. 275, L25, 
141-G9 (1983) (Orig. paper in 264, LSS, 11-B11) 

Stars: Ba 

Barium from a Mini r-Process in Supernovae. D. Heymann. 
267, 747, 49-Al (1983) 

The Binary Nature of the Barium Stars. II. Velocities, Binary 
Frequency, and Preliminary Orbits. Robert D. McClure. 268, 
264, 54-G3 (1983) 

Do All Barium Stars Have a White Dwarf Companion? James 
F. Dominy and David L. Lambert. 270, 180, 78-G11 (1983) 

Heavy-Element Abundances in the Classical Barium Star HR 
774. Jocelyn Tomkin and David L. Lambert. 273, 722, 121- 
D14 (1983) 

Stars: Be 
The 1980 Outburst of 4U 0115 +63 (V635 Cassiopeiae). G. A. 


Kriss, L. R. Cominsky, R. A. Remillard, G. Williams, and 
J. R. Thorstensen. 266, 806, 37-B10 (1983) 

X-Ray Properties of the Be/X-Ray System 2S 0114+650 = 
LSI +65°010. G. Koenigsberger, J. H. Swank, A. E. 
Szymkowiak, and N. E. White. 268, 782, 61-F4 (1983) 

Episodic Mass Loss and Narrow Lines in Gamma Cassiopeiae 
and in Other Early-Type Stars. H. F. Henrichs, G. Ham- 
merschlag-Hensberge, 1. D. Howarth, and P. Barr. 268, 807, 
62-Al1 (1983) 

Discovery of 9.3 s X-Ray Pulsations from 2S 1553 —542 and 
a Determination of the Orbit. R. L. Kelley, S. Rappaport, 
and §. Ayasli. 274, 765, 133-F8 (1983) 

Detection of High-Order Nonradial Oscillations on the Rapid 
Rotator Zeta Ophiuchi and Their Line with Be Type Out- 
bursts. Steven S. Vogt and G. Donald Penrod. 275, 661, 144- 
F14 (1983) 

Ultraviolet Spectroscopic Observations of Some Be Stars of 
Later Type and A-F Type Shell Stars. Arne Slettebak and 
Kenneth G. Carpenter. 53, 869, 28-G1 (1983) (Abstr. in 274, 
923, 135-E4) 

Stars: 8 Cephei 

Pulsational Mode-Typing in Line Profile Variables. V. Multi- 
modes and ** Moving Shells”’ in v Eridani and Other B Cephei 
Stars. Myron A. Smith. 265, 338, 15-G2 (1983) 

Stars: Binaries 

X Persei: Optical Polarization Variation on the 580 Day Binary- 
like Period. James C. Kemp and Mark S. Barbour. 264, 237, 
3-D9 (1983) 

Relativistic Tidal Forces. Kenneth Nordtvedt. 264, 620, 9-B2 
(1983) 

HD 207739: A Strange Composite Star. Sidney B. Parsons, 
Albert V. Holm, and Yoji Kondo. 264, L19, 5-B4 (1983) 

A Giant X-Ray Flare in the Hyades. Robert A. Stern, James 
H. Underwood, and Spiro K. Antiochos. 264, LS5, 11-B11 
(1983) 

H2215 — 086: King of the DQ Herculis Stars. Joseph Patterson 
and J. E. Steiner. 264, L61, 11-C2 (1983) 

Radial Velocities of a Random Sample of K Giant Stars and 
Implications Concerning Multiplicity among Giant Stars in 
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Coronae Borealis Stars. Hideyuki Saio and J. Craig Wheeler. 
272, L25, 105-F3 (1983) 

The Abundance of Carbon in Planetary Nebulae. Howard B. 
French. 273, 214, 114-ES5 (1983) 

The Nature of R136a, the Superluminous Central Object of 
the 30 Doradus Nebula. Blair D. Savage, Edward L. Fi- 
tzpatrick, Joseph P. Cassinelli, and Dennis C. Ebbets. 273, 
597, 120-B1 (1983) 

OH/IR Masers. IV. Evolution, Pulsation, and Nature of the 
Sources. Terry J. Jones, A. R. Hyland, P. R. Wood, and Ian 
Gatley. 273, 669, 121-A1 (1983) 
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OH/IR Stars: Late Stages of Evolution of Intermediate-Mass 
Stars. Teije de Jong. 274, 252, 125-E7 (1983) 

The Evolution of Massive Stars: The Numbers and Distri- 
bution of O Stars and Wolf-Rayet Stars. Peter S. Conti, 
Catharine D. Garmany, C. de Loore, and D. Vanbeveren. 
274, 302, 127-B3 (1983) 

The Birthline for Low-Mass Stars. Steven W. Stahler. 274, 
822, 134-C12 (1983) 

Rapid Rotation among Pleiades K Dwarfs. David R. Soder- 
blom, Burton F. Jones, and Merle F. Walker. 274, L37, 129- 
C12 (1983) 

The Age and Composition of the LMC Red Globular Cluster 
NGC 2121. Phillip Flower, Douglas Geisler, Paul Hodge, 
Edward Olszewski, and Robert Schommer. 275, 15, 137-B7 
(1983) 

A New Technique for Calculations of Binary Stellar Evolution, 
with Application to Magnetic Braking. S. Rappaport, F. Ver- 
bunt, and P. C. Joss. 275, 713, 145-C10 (1983) 

The Rotation of Horizontal-Branch Stars. II. Members of the 
Globular Clusters M3, MS, and M13. Ruth C. Peterson. 275, 
737, 145-E6 (1983) 

Carbon Star Formation and Neutron-rich Isotope Formation 
in Low-Mass Asymptotic Giant Branch Stars. Icko Iben, Jr. 
275, L65, 148-DS5 (1983) 

Star Clusters and Stellar Evolution. I. Improved Synthetic 
Color-Magnitude Diagrams for the Oldest Clusters. Don A. 
VandenBerg. 51, 29, 1-D1 (1983) (Abstr. in 263, 1006, 142- 
F7) 

Color-Magnitude Studies of Globular Clusters. I. The Bright 
Stars in NGC 362: Erratum. William E. Harris. 51, 269, 5- 
C1 (1983) (Orig. paper in 50, 573, 31-D1) 

General Properties of Algol Binaries. G. Giuricin, F. Mardi- 
rossian, and M. Mezzetti. 52, 35, 9-E1 (1983) (Abstr. in 267, 
892, 50-D14) 

Rotational Studies of Late-Type Stars. II. Ages of Solar-Type 
Stars and the Rotational History of the Sun. David R. Sod- 
erblom. 53, 1, 17-A3 (1983) (Abstr. in 271, 889, 99-B11) 

Stars: Faint Blue 

Spectroscopy of Variable Blue Stellar Objects. Peter D. Usher, 
Archibald Warnock III, and Richard F. Green. 269, 73, 65- 
F12 (1983) 

Stars: Flare 

A Giant X-Ray Flare in the Hyades. Robert A. Stern, James 
H. Underwood, and Spiro K. Antiochos. 264, L55, 11-B11 
(1983) 

Coordinated Einstein and [UE Observations of a Disparitions 
Brusques Type Flare Event and Quiescent Emission from 
Proxima Centauri. Bernhard M. Haisch, Jeffrey L. Linsky, 
P. L. Bornmann, Robert E. Stencel, Spiro K. Antiochos, 
Leon Golub, and G. S. Vaiana. 267, 280, 43-A1 (1983) 

Detection of Flarelike Events and Their Relationship to Pre- 
sumed Spot Regions of V471 Tauri: A Solar-Stellar Con- 
nection. Arthur Young, A. Klimke, John L. Africano, Rob 
Quigley, Richard R. Radick, and Dave Van Buren. 267, 655, 
48-A3 (1983) 

VLBI Observations of a Radio Flare of Circinus X-1. Robert 
A. Preston, David D. Morabito, Ann E. Wehrle, David L. 
Jauncey, Michael J. Batty, R. F. Haynes, Alan E. Wright, 
and George D. Nicolson. 268, L23, 57-B13 (1983) 

Einstein Observations of the Rho Ophiuchi Dark Cloud: An 
X-Ray Christmas Tree. Thierry Montmerle, Lydie Koch-Mir- 
amond, Edith Falgarone, and Jonathan E. Grindlay. 269, 
182, 67-Al11 (1983) 

Rotational Studies of Late-Type Stars. III. Rotation among 
BY Draconis Stars. Steven S. Vogt, David R. Soderblom, 
and G. Donald Penrod. 269, 250, 67-G11 (1983) 

HEAO I! Observations of Quiescent X-Ray Emission from 
Flare Stars: Erratum. Vassiliki Tsikoudi. 272, 381, 105-B8 
(1983) (Orig. paper in 262, 263, 124-A1l) 


Bright, Rapid, Highly Polarized Radio Spikes from the M 
Dwarf AD Leonis. Kenneth R. Lang, Jay Bookbinder, Leon 
Golub, and Michael M. Davis. 272, L15, 105-E8 (1983) 

Microwave Emission from the Coronae of Late-Type Dwarf 
Stars. Jeffrey L. Linsky and Dale E. Gary. 274, 776, 133-G5 
(1983) 

A Giant X-Ray Flare in the Hyades: Erratum. Robert A. Stern, 
James H. Underwood, and Spiro K. Antiochos. 275, L25, 
141-G9 (1983) (Orig. paper in 264, L55, 11-B11) 

Stars: Formation 

Protostellar Rotation: Turbulence and Heating of Molecular 
Clouds. José Franco. 264, 508, 7-G6 (1983) 

Time Evolution of Disk Galaxies Undergoing Stochastic Self- 
propagating Star Formation. Wendy L. Freedman and Barry 
F. Madore. 265, 140, 13-E11 (1983) 

The Effects of Induced Star Formation on the Evolution of 
the Galaxy. II. The Galactic Ecosystem. Steven N. Shore. 
265, 202, 14-C14 (1983) 

The Development of Structure in Shearing, Viscous Media. 
Il. James H. Hunter, Jr. and Tomas Horak. 265, 402, 16- 
Di2 (1983) 

Self-regulating Star Formation: The Rate Limit Set by lonizing 
Photons. Donald P. Cox. 265, L61, 26-C4 (1983) 

Small Rotating Clouds of Stellar Mass in Orion Molecular 
Cloud 1. Andrew Harris, C. H. Townes, D. N. Matsakis, 
and Patrick Palmer. 265, L63, 26-C6 (1983) 

Dense Cores in Dark Clouds. Il. NH, Observations and Star 
Formation. P. C. Myers and P. J. Benson. 266, 309, 30-C10 
(1983) 

Toward Explaining Seyfert Galaxies. Daniel W. Weedman. 
266, 479, 33-E5 (1983) 

Three-Dimensional Computer Simulations of Star Formation 
in Dwarf Galaxies. Neil F. Comins. 266, 543, 34-B14 (1983) 

The Role of the Gas in Propagating Star Formation. Philip E. 
Seiden. 266, 555, 34-C12 (1983) 

X-Ray and Ultraviolet Observations of Extragalactic H 1 Re- 
gions. G. Fabbiano and N. Panagia. 266, 568, 34-D12 (1983) 

The Molecular Cloud Complex Associated with ON |. F. P. 
Israel and H. A. Wootten. 266, 580, 34-E10 (1983) 

Infrared Line and Radio Continuum Emission of Circumstellar 
Ionized Regions. M. Simon, M. Felli, L. Cassar, J. Fischer, 
and M. Massi. 266, 623, 35-B1 (1983) 

Atomic Hydrogen Associated with the High-Velocity Flow in 
NGC 2071. John Bally and Antony A. Stark. 266, L61, 32- 
D13 (1983) 

Star Formation in the Semistellar Nucleus of M33. Robert W. 
O'Connell. 267, 80, 40-G7 (1983) 

Star Bursts and the Extraordinary Galaxy NGC 3690. R. D. 
Gehrz, R. A. Sramek, and D. W. Weedman. 267, 551, 46-G7 
(1983) 

Formation of OB Clusters: W33 Complex. Aubrey D. Haschick 
and Paul T. P. Ho. 267, 638, 47-F13 (1983) 

A Variable Radio Source in the Clumpy Irregular Galaxy Mar- 
karian 297. D. S. Heeschen, J. Heidmann, and Q. F. Yin. 
267, L73, 51-A7 (1983) 

Dynamical Constraints on Star Formation Efficiency. Robert 
D. Mathieu. 267, L97, 51-C2 (1983) 

The Equilibria of Rotating, Isothermal Clouds. I. Method of 
Solution. Steven W. Stahler. 268, 155, 53-FS (1983) 

The Equilibria of Rotating, Isothermal Clouds. II. Structure 
and Dynamical Stability. Steven W. Stahler. 268, 165, 53-G1 
(1983) 

Accretion-driven Star Formation in Central Dominant Gal- 
axies in X-Ray Clusters. Craig L. Sarazin and Robert W. 
O'Connell. 268, 552, 59-B2 (1983) 

Star-Burst Galactic Nuclei. Vicki A. Balzano. 268, 602, 59- 
E10 (1983) 

Blue Compact Dwarf Galaxies. II. Near-Infrared Studies and 
Stellar Populations. Trinh X. Thuan. 268, 667, 60-D11 (1983) 
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HH 1 and HH 2: The Results of an Eruptive Event in the 
Cohen-Schwartz Star? Reinhard Mundt and Lee Hartmann. 
268, 766, 61-E2 (1983) 

VLA Observations of Massive Star Formation in Spiral Nu- 
clei. J. L. Turner and P. T. P. Ho. 268, L79, 63-E10 (1983) 

NGC 1275: A Burgeoning Elliptical Galaxy. A. Wirth, S. J. 
Kenyon, and D. A. Hunter. 269, 102, 66-A13 (1983) 

CO Observations of the Galaxies in the Leo Triplet: NGC 
3623, NGC 3627, and NGC 3628. Judith S. Young, Linda J. 
Tacconi, and Nick Z. Scoville. 269, 136, 66-E5 (1983) 

The Structure of Bright-rimmed Molecular Clouds. Alwyn 
Wootten, Anneila Sargent, Gillian Knapp, and P. J. Hug- 
gins. 269, 147, 66-F4 (1983) 

A Multifrequency Study of Star Formation in the Blue Com- 
pact Dwarf Galaxy I Zw 36. F. Viallefond and Trinh X. 
Thuan. 269, 444, 71-C11 (1983) 

Simulation Models for the Evolution of Cloud Systems. I. 
Introduction and Preliminary Simulations. William A. Pum- 
phrey and John M. Scalo. 269, 531, 72-C4 (1983) 

A Rotating Protocluster in W58: HCO~ Aperture Synthesis 
Maps. S. N. Vogel and W. J. Welch. 269, 568, 72-F1 (1983) 

Infrared Observations of OB Star Formation in NGC 6334. 
Paul M. Harvey and lan Gatley. 269, 613, 73-B5 (1983) 

Spectroscopy of Galaxies in Distant Clusters. Il. The Popu- 
lation of the 3C 295 Cluster. Alan Dressler and James E. 
Gunn. 270, 7, 77-A12 (1983) 

Stochastic Self-propagating Star Formation in Three-dimen- 
sional Disk Galaxy Simulations. Thomas Statler, Neil Com- 
ins, and Bruce F. Smith. 270, 79, 77-G3 (1983) 

Dense Cores in Dark Clouds. III. Subsonic Turbulence. P. C. 
Myers. 270, 105, 78-B4 (1983) 

The Distribution of Molecular Clouds in the Nuclear Region 
of NGC 1068. N. Z. Scoville, Judith S. Young, and L. B. 
Lucy. 270, 443, 83-A10 (1983) 

Molecular Clouds on the Threshold of Star Formation: The 
Radial Density Profile of the Cores of the Rho Ophiuchi and 
R Coronae Australis Clouds. Robert B. Loren, Aa. Sandkv- 
ist, and A. Wootten. 270, 620, 84-G9 (1983) 

The Astrometric Position of T Tauri and the Nature of Its 
Companion. Robert B. Hanson, B. F. Jones, and D. N. C. 
Lin. 270, L27, 81-B13 (1983) 

Rotation among Orion Ic G Stars: Angular Momentum Loss 
Considerations in Pre—-Main-Sequence Stars. Myron A. Smith, 
Jacques M. Beckers, and Samuel C. Barden. 271, 237, 90- 
Ell (1983) 

A 10 Micron Survey of Star Formation in Galactic Nuclei: 
Virgo Spiral Galaxies. N. Z. Scoville, E. E. Becklin, Judith 
S. Young, and R. W. Capps. 271, 512, 95-B3 (1983) 

Primordial Star Formation: The Role of Molecular Hydrogen. 
Francesco Palla, E. E. Salpeter, and Steven W. Stahler. 271, 
632, 96-D6 (1983) 

Detection of Radio Emission from the Becklin-Neugebauer 
Object. J. M. Moran, G. Garay, M. J. Reid, R. Genzel, M. 
C. H. Wright, and R. L. Plambeck. 271, L31, 93-C3 (1983) 

Star Formation within OB Subgroups: Implosion by Multiple 
Sources. Richard I. Klein, Maxwell T. Sandford II, and Rod- 
ney W. Whitaker. 271, L69, 100-B12 (1983) 

The Rate of Star Formation in Normal Disk Galaxies. Robert 
C. Kennicutt, Jr. 272, 54, 101-E13 (1983) 

Herbig-Haro Objects in the Dust Globule ESO 210-6A. J. A. 
Graham and J. H. Elias. 272, 615, 108-E2 (1983) 

X-Ray Emission from Pre—Main-Sequence Stars, Molecular 
Clouds, and Star Formation. Joseph Silk and Colin Norman. 
272, L49, 111-A12 (1983) 

Spectral Evolution of Galaxies. I. Early-Type Systems. Gus- 
tavo Bruzual A. 273, 105, 113-C6 (1983) 

Self-regulated Star Formation in the Galaxy. José Franco and 
Donald P. Cox. 273, 243, 115-Al (1983) 


Origins and Ages of X-Ray—Luminous Dwarf M Stars. Hugh 
M. Johnson. 273, 702, 121-C7 (1983) 

Luminous Molecular Hydrogen Emission in the Galaxy Sys- 
tem NGC 3690-IC 694. J. Fischer, M. Simon, J. Benson, 
and P. M. Solomon. 273, L27, 117-C13 (1983) 

Star Formation in Blue Galaxies. I. Ultraviolet, Optical, and 
Infrared Observations of NGC 4214 and NGC 4670. John P. 
Huchra, Margaret J. Geller, Jay Gallagher, Deidre Hunter, 
Lee Hartmann,.Giuseppina Fabbiano, and Marc Aaronson. 
274, 125, 125-C5 (1983) 

The Dynamic and Gravitational Instabilities of Spherical 
Shocks. Ethan T. Vishniac. 274, 152, 125-E4 (1983) 

The Evolution of Massive Stars: The Numbers and Distri- 
bution of O Stars and Wolf-Rayet Stars. Peter S. Conti, 
Catharine D. Garmany, C. de Loore, and D. Vanbeveren. 
274, 302, 127-B3 (1983) 

Far-Infrared Observations of the Type | Seyfert Galaxy NGC 
4051. Howard A. Smith, Charles J. Lada, Harley A. Thron- 
son, Jr., W. Glaccum, D. A. Harper, R. F. Loewenstein, and 
J. Smith. 274, 571, 131-E1 (1983) 

H u Regions and Star Formation in M83 and M33. K. S. 
Rumstay and Michele Kaufman. 274, 611, 132-B3 (1983) 
The Discovery of New Embedded Sources in the Centrally 
Condensed Core of the Rho Ophiuchi Dark Cloud: The For- 
mation of a Bound Cluster? Bruce A. Wilking and Charles 

J. Lada. 274, 698, 133-Al11 (1983) 

Radiatively Induced Star Formation. T. N. LaRosa. 274, 815, 
134-C5 (1983) 

The Birthline for Low-Mass Stars. Steven W. Stahler. 274, 
822, 134-C12 (1983) 

Far-Infrared Detection of Low-Luminosity Star Formation in 
the Bok Globule B335. Jocelyn Keene, J. A. Davidson, D. 
A. Harper, R. H. Hildebrand, D. T. Jaffe, R. F. Loewenstein, 
F. J. Low, and R. Pernic. 274, L43, 129-D3 (1983) 

Evidence for Two Discrete Epochs of Star Formation in the 
Large Magellanic Cloud. Jay A. Frogel and V. M. Blanco. 
274, LS7, 136-A13 (1983) 

Photoelectric UBV Surface Photometry of NGC 205. Jill S. 
Price and Gary L. Grasdalen. 275, 559, 143-F1 (1983) 

The Ambipolar Diffusion Time Scale and the Location of Star 
Formation in Magnetic Interstellar Gas Clouds. Eugene 
Howard Scott. 275, 836, 146-F3 (1983) 

The Magnetic Flux Problem and Ambipolar Diffusion during 
Star Formation: One-dimensional Collapse. !. Formulation 
of the Problem and Method of Solution. Efthimios V. Paleo- 
logou and Telemachos Ch. Mouschovias. 275, 838, 146-F5 
(1983) 

Carbon Star Formation and Neutron-rich Isotope Formation 
in Low-Mass Asymptotic Giant Branch Stars. Icko Iben, Jr. 
275, L65, 148-DS5 (1983) 

Strong Radio Sources in Bright Spiral Galaxies. III. Disk 
Emission. J. J. Condon. 53, 459, 23-A1 (1983) (Abstr. in 272, 
787, 110-C12) 

The Star-forming History of the Young Cluster NGC 2264. M. 
T. Adams, K. M. Strom, and S. E. Strom. 53, 893, 29-A11 
(1983) (Abstr. in 274, 920, 135-E1) 

Stars: High-Velocity 

AB Stars in the Southern Galactic Halo. II. Spectroscopy and 
Radial Velocities. Jeffrey R. Pier. 53, 791, 27-E2 (1983) (Abstr. 
in 274, 922, 135-E3) 

Stars: Horizontal Branch 

The Rotation of Horizontal-Branch Stars. I. Members of the 
Field. Ruth C. Peterson, Theodore D. Tarbell, and Bruce W. 
Carney. 265, 972, 23-D6 (1983) 

Chemical Separation in Horizontal-Branch Stars. Georges Mi- 
chaud, Gérard Vauclair, and Sylvie Vauclair. 267, 256, 42- 
F4 (1983) 

The Ellipticities of Globular Clusters and the Second Param- 
eter Problem. John Norris. 272, 245, 103-F3 (1983) 
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The Al 1—Cyanogen Correlation in the Spectra of Globular 
Cluster Red Giants and the Origin of Intercluster Heavy 
Element Variations. John Norris and Graeme H. Smith. 272, 
635, 108-F8 (1983) 

The Cyanogen Distribution of the Giants in NGC 2808. John 
Norris and Graeme H. Smith. 275, 120, 138-D1 (1983) 

The Rotation of Horizontal-Branch Stars. II. Members of the 
Globular Clusters M3, MS, and M13. Ruth C. Peterson. 275, 
737, 145-E6 (1983) 

Scanner Observations of Field Horizontal-Branch A Stars. A. 
G. Davis Philip and D. S. Hayes. 53, 751, 27-A2 (1983) 
(Abstr. in 274, 920, 135-E1) 

Multichannel Spectrometer Observations of Globular Cluster 
Horizontal-Branch A Stars. D. S. Hayes and A. G. Davis 
Philip. 53, 759, 27-A10 (1983) (Abstr. in 274, 921, 135-E2) 

AB Stars in the Southern Galactic Halo. II. Spectroscopy and 
Radial Velocities. Jeffrey R. Pier. 53, 791, 27-E2 (1983) (Abstr. 
in 274, 922, 135-E3) 

Stars: Hydrogen Deficient 

On the Nature of Upsilon Sagittarii. D. Schénberner and J. 
S. Drilling. 268, 225, 54-D6 (1983) 

Pulsational Constraints on the Mass and Luminosity of R 
Coronae Borealis Stars. Hideyuki Saio and J. Craig Wheeler. 
272, L25, 105-F3 (1983) 

Stars: Individual (arranged by Constellation name, by Bright Star 
number, by Henry Draper number, and by Other Designation) 
By Constellation Name 

{A Andromedae] Redshifts of High-Temperature Emission Lines 
in the Far-Ultraviolet Spectra of Late-Type Stars. Thomas 
R. Ayres, Robert E. Stencel, Jeffrey L. Linsky, Theodore 
Simon, Carole Jordan, Alexander Brown, and Oddbjorn 
Engvold. 274, 801, 134-B5 (1983) 

International Ultraviolet Explorer Observations of the Pecu- 
liar Variable Spectrum of the Eclipsing Binary R Arae. George 
E. McCluskey and Yoji Kondo. 266, 755, 36-E6 (1983) 

The Correlated X-Ray and Optical Time Variability of TT 
Arietis. K. A. Jensen, France A. Cérdova, J. Middleditch, 
Keith O. Mason, A. D. Grauer, Keith Horne, and Richard 
Gomer. 270, 211, 79-B14 (1983) 

{a Aurigae] Measurement of Coronal X-Ray Emission Lines 
from Capella. Peter W. Vedder and Claude R. Canizares. 
270, 666, 85-D2 (1983) 

{a Aurigae] Outer Atmospheres of Cool Stars. XIII. Capella 
at Critical Phases. Thomas R. Ayres, Francis H. Schiffer 
Ill, and Jeffrey L. Linsky. 272, 223, 103-D9 (1983) 

[a Aurigae Ab] Redshifts of High-Temperature Emission Lines 
in the Far-Ultraviolet Spectra of Late-Type Stars. Thomas 
R. Ayres, Robert E. Stencel, Jeffrey L. Linsky, Theodore 
Simon, Carole Jordan, Alexander Brown, and Oddbjorn 
Engvold. 274, 801, 134-B5 (1983) 

Radial Velocity Studies of Cataclysmic Binaries. I. KR Au- 
rigae. Allen W. Shafter. 267, 222, 42-C11 (1983) 

{a Bootis] Precise Radial Velocities. II. A Possible Detection 
of Oscillations or Running Waves in Aldebaran and Arcturus. 
Myron A. Smith. 265, 325, 15-F2 (1983) 

{t Canis Majoris] Infall and Outflow of S* Ions in 15 Mon- 
ocerotis, Tau Canis Majoris, and Iota Orionis. Donald C. 
Morton. 268, 217, 54-C12 (1983) 

Episodic Mass Loss and Narrow Lines in Gamma Cassiopeiae 
and in Other Early-Type Stars. H. F. Henrichs, G. Ham- 
merschlag-Hensberge, 1. D. Howarth, and P. Barr. 268, 807, 
62-Al (1983) 

The 1980 Outburst of 4U 0115 +63 (V635 Cassiopeiae). G. A. 
Kriss, L. R. Cominsky, R. A. Remillard, G. Williams, and 
J. R. Thorstensen. 266, 806, 37-B10 (1983) 

{a Centauri] Coordinated Einstein and JUE Observations of 
a Disparitions Brusques Type Flare Event and Quiescent 
Emission from Proxima Centauri. Bernhard M. Haisch, Jef- 
frey L. Linsky, P. L. Bornmann, Robert E. Stencel, Spiro 


K. Antiochos, Leon Golub, and G. S. Vaiana. 267, 280, 43- 
Al (1983) 

[a Centauri A] Redshifts of High-Temperature Emission Lines 
in the Far-Ultraviolet Spectra of Late-Type Stars. Thomas 
R. Ayres, Robert E. Stencel, Jeffrey L. Linsky, Theodore 
Simon, Carole Jordan, Alexander Brown, and Oddbjorn 
Engvold. 274, 801, 134-B5 (1983) 

The Circumstellar Dust of Mu Cephei. C. Rogers, P. G. Mar- 
tin, and Dennis R. Crabtree. 272, 175, 103-A1 (1983) 

IUE Observations of Gas Stream Effects in the Ultraviolet 
Spectrum of U Cephei: Erratum. Yoji Kondo, George E. 
McCluskey, and Robert E. Stencel. 264, 746, 10-D10 (1983) 
(Orig. paper in 233, 906, 103-D11) 

Far-Ultraviolet Emission Lines in U Cephei: Evidence for a 
Hot, Turbulent Circumstellar Envelope. Mirek J. Plavec. 
275, 251, 139-F14 (1983) 

Spectroscopic and Photometric Analysis of the WN7 Eclipsing 
Binary CQ Cephei. Kam-Ching Leung, Anthony F. J. Mof- 
fat, and Wilhelm Seggewiss. 265, 961, 23-C9 (1983) 

Secondaries of Eclipsing Binaries. V. EK Cephei. Jocelyn 
Tomkin. 271, 717, 97-C11 (1983) 

Outer Atmospheres of Cool Stars. XIV. A Model for the Chro- 
mosphere and Transition Region of Beta Ceti (G9.5 III). Kjell 
Eriksson, Jeffrey L. Linsky, and Theodore Simon. 272, 665, 
109-A13 (1983) 

{8 Ceti] Redshifts of High-Temperature Emission Lines in the 
Far-Ultraviolet Spectra of Late-Type Stars. Thomas R. Ayres, 
Robert E. Stencel, Jeffrey L. Linsky, Theodore Simon, Car- 
ole Jordan, Alexander Brown, and Oddbjorn Engvold. 274, 
801, 134-B5 (1983) 

VLBI Observations of a Radio Flare of Circinus X-1. Robert 
A. Preston, David D. Morabito, Ann E. Wehrle, David L. 
Jauncey, Michael J. Batty, R. F. Haynes, Alan E. Wright, 
and George D. Nicolson. 268, L23, 57-B13 (1983) 

Ultraviolet Spectroscopy of V1341 Cygni (=Cygnus X-2). L. 
Chiappetti, L. Maraschi, E. G. Tanzi, and A. Treves. 265, 
354, 16-A5 (1983) 

Evidence for an ~300 Day Period in Cygnus X-1. W. C. Pried- 
horsky, J. Terrell, and S. S. Holt. 270, 233, 79-D10 (1983) 
Constraints on the Inclination and Masses of the HDE 226868/ 
Cygnus X-1 System from the Observations. R. Davis and 

L. Hartmann, 270, 671, 85-D7 (1983) 

(Cygnus X-2] Ultraviolet Spectroscopy of V1341 Cygni 
(=Cygnus X-2). L. Chiappetti, L. Maraschi, E. G. Tanzi, 
and A. Treves. 265, 354, 16-AS (1983) 

The Broad-Band X-Ray Spectrum of Cygnus X-2. Steven H. 
Pravdo. 270, 239, 79-E2 (1983) 

On the Geometrical and Kinematic Structure of the Postnova 
Shell of HR Delphini. Joseph Solf. 273, 647, 120-F1 (1983) 

{8 Draconis] Redshifts of High-Temperature Emission Lines 
in the Far-Ultraviolet Spectra of Late-Type Stars. Thomas 
R. Ayres, Robert E. Stencel, Jeffrey L. Linsky, Theodore 
Simon, Carole Jordan, Alexander Brown, and Oddbjorn 
Engvold. 274, 801, 134-BS (1983) 

{e Eridani] Redshifts of High-Temperature Emission Lines in 
the Far-Ultraviolet Spectra of Late-Type Stars. Thomas R. 
Ayres, Robert E. Stencel, Jeffrey L. Linsky, Theodore Si- 
mon, Carole Jordan, Alexander Brown, and Oddbjorn 
Engvold. 274, 801, 134-BS (1983) 

Pulsational Mode-Typing in Line Profile Variables. V. Multi- 
modes and **Moving Shells”’ in v Eridani and Other B Cephei 
Stars. Myron A. Smith. 265, 338, 15-G2 (1983) 

On the Clock Mechanism and the Implausibility of the 35 Day 
Precessing Disk in HZ Herculis/Hercules X-1. Yoji Kondo, 
Thomas C. Van Flandern, and Charles L. Wolff. 273, 716, 
121-D8 (1983) 

Radio Emission from AM Herculis: The Quiescent Component 
and an Outburst. George A. Dulk, Timothy S. Bastien, and 
G. Chanmugam. 273, 249, 115-A7 (1983) 
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{DQ Herculis}] Orbital Periods of Novae before Eruption. 
Bradley E. Schaefer and Joseph Patterson. 268, 710, 61-Al 
(1983) 

On the Clock Mechanism and the Implausibility of the 35 Day 
Precessing Disk in HZ Herculis/Hercules X-1. Yoji Kondo, 
Thomas C. Van Flandern, and Charles L. Wolff. 273, 716, 
121-D8 (1983) 

Infrared and Optical Pulsations from HZ Herculis and Possible 
3.5 Second Infrared Pulsations from 1E 2259+ 586. J. Mid- 
dleditch, C. R. Pennypacker, and M. S. Burns. 274, 313, 127- 
B14 (1983) 

Optical Pulsations from HZ Herculis/Hercules X-1: The Self- 
consistent 35 Day Picture. John Middleditch. 275, 278, 140- 
Al4 (1983) 

Cessation of the 63 Second Periodicity in the Light Curve of 
V533 Herculis. E. L. Robinson and R. E. Nather. 273, 255, 
115-A13 (1983) 

First Observations of Stellar Coronal Structure: The Coronae 
of AR Lacertae. Frederick M. Walter, David M. Gibson, and 
Gibor S. Basri. 267, 665, 48-A13 (1983) 

The Narrow Ultraviolet Emission Lines of the Red Dwarf AU 
Microscopii (dM1.6e). Thomas R. Ayres, Kjell Eriksson, Jef- 
frey L. Linsky, and R. E. Stencel. 270, L17, 80-B4 (1983) 

Infall and Outflow of S** Ions in 15 Monocerotis, Tau Canis 
Majoris, and lota Orionis. Donald C. Morton. 268, 217, 54- 

12 (1983) 

{BT Monocerotis] Orbital Periods of Novae before Eruption. 
Bradley E. Schaefer and Joseph Patterson. 268, 710, 61-Al 
(1983) 

Detection of High-Order Nonradial Oscillations on the Rapid 
Rotator Zeta Ophiuchi and Their Line with Be Type Out- 
bursts. Steven S. Vogt and G. Donald Penrod. 275, 661, 144- 
F14 (1983) 

Four-Color Photometry of RZ Ophiuchi and Its Accretion 
Disk. Edward C. Olson and Jeffrey P. Hickey. 264, 251, 3- 
E9 (1983) 

Observations of a Hard X-Ray Component in the Spectrum 
of Nova Ophiuchi. C. K. Wilson and R. E. Rothschild. 274, 
717, 133-C2 (1983) 

Simultaneous X-Ray and Ultraviolet Observations of € Orionis 
and « Orionis. Joseph P. Cassinelli, Lee Hartmann, W. T. 
Sanders, A. K. Dupree, and Roy V. Myers. 268, 205, 54-B14 
(1983) 

{e Orionis] Infall and Outflow of S** Ions in 15 Monocerotis, 
Tau Canis Majoris, and Iota Orionis. Donald C. Morton. 
268, 217, 54-C12 (1983) 

Simultaneous X-Ray and Ultraviolet Observations of € Orionis 
and «x Orionis. Joseph P. Cassinelli, Lee Hartmann, W. T. 
Sanders, A. K. Dupree, and Roy V. Myers. 268, 205, 54-B14 
(1983) 

The 1982 Ultraviolet Eclipse of the Symbiotic Binary AR 
Pavonis. J. B. Hutchings, A. P. Cowley, T. B. Ake, and C. 
L. Imhoff. 275, 271, 140-A6 (1983) 

X Persei: Optical Polarization Variation on the 580 Day Binary- 
like Period. James C. Kemp and Mark S. Barbour. 264, 237, 
3-D9 (1983) 

A Search for Light-Time Effects in Binary Cepheids: AW 
Persei. Nancy Remage Evans. 272, 214, 103-C14 (1983) 

WY Sagittae (Nova 1783): Spectroscopic Confirmation of 
Weaver's Candidate and Discovery of Deep Eclipses. Mi- 
chael M. Shara and Anthony F. J. Moffat. 264, 560, 8-DS 
(1983) 

On the Nature of Upsilon Sagittarii. D. Schénberner and J. 
S. Drilling. 268, 225, 54-D6 (1983) 

{a Scorpii] Radio Emission from Antares and an Ionized Cav- 
ity in Its Wind. R. M. Hjellming and R. T. Newell. 275, 704, 
154-C1l (1983) 

The Interstellar Medium near the Sun. III. Detailed Analysis 
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of the Line of Sight to Lambda Scorpii. Donald G. York. 
264, 172, 2-F12 (1983) 

{a Tauri] Precise Radial Velocities. Il. A Possible Detection 
of Oscillations or Running Waves in Aldebaran and Arcturus. 
Myron A. Smith. 265, 325, 15-F2 (1983) 

Lambda Tauri: A Probe of Angular Momentum Loss in Algol 
Binaries. Charles D. Bailyn and Peter P. Eggleton. 274, 763, 
133-F6 (1983) 

RW Tauri as a Weak W Serpentis Star. Mirek J. Plavec and 
Jan J. Dobias. 272, 206, 103-C6 (1983) 

Spectral Energy Distributions of Young Stellar Objects. 1. A 
Turbospheric Model for DR Tauri. Roger K. Ulrich, Allen 
W. Shafter, George Hawkins, and Gillian Knapp. 267, 199, 
42-B2 (1983) 

Detection of Flarelike Events and Their Relationship to Pre- 
sumed Spot Regions of V471 Tauri: A Solar-Stellar Con- 
nection. Arthur Young, A. Klimke, John L. Africano, Rob 
Quigley, Richard R. Radick, and Dave Van Buren. 267, 655, 
48-A3 (1983) 

Spectroscopy of V711 Tauri (= HR 1099): Fundamental Prop- 
erties and Evidence for Starspots. Francis C. Fekel, Jr. 268, 
274, 55-Al (1983) 

[RR Telescopii] Broad Emission Features in QSOs and Active 
Galactic Nuclei. 1. New Calculations of Fe 11 Line Strengths. 
Hagai Netzer and Beverley J. Wills. 275, 445, 142-D4 (1983) 

Time-resolved Spectrophotometry of the Nova-like Variable 
RW Trianguli. Ronald H. Kaitchuck, R. Kent Honeycutt, 
and Eric M. Schlegel. 267, 239, 42-E1 (1983) 

Stellar Images Derived from Rotation Broadening: AW Ursae 
Majoris. Lawrence Anderson, Darryl Stanford, and Douglas 
Leininger. 270, 200, 79-B3 (1983) 

A New Look at BE Ursae Majoris. D. Crampton, A. P. Cow- 
ley, and J. B. Hutchings. 272, 202, 103-C2 (1983) 

{a Ursae Minoris] Period and Amplitude Variations of Polaris. 
A. Arellano Ferro. 274, 755, 133-E12 (1983) 

Time-resolved Spectrophotometry of the Nova-like Variable 
US Ursa Majoris. Eric M. Schlegel, R. Kent Honeycutt, and 
Ronald H. Kaitchuck. 53, 397, 22-AS (1983) (Abstr. in 272, 
786, 110-C11) 

By Bright Star Number 

Heavy-Element Abundances in the Classical Barium Star HR 
774. Jocelyn Tomkin and David L. Lambert. 273, 722, 121- 
D14 (1983) 

Spectroscopy of V711 Tauri (= HR 1099): Fundamental Prop- 
erties and Evidence for Starspots. Francis C. Fekel, Jr. 268, 
274, 55-Al1 (1983) 

HR 7578: A K Dwarf Double-lined Spectroscopic Binary with 
Peculiar Abundances. Francis C. Fekel, Jr. and W. 1. Bea- 
vers. 267, 682, 48-C2 (1983) 

By Henry Draper Number 

Ultraviolet Interstellar Absorption toward HD 5980 in the 
Small Magellanic Cloud. Edward L. Fitzpatrick and Blair D. 
Savage. 267, 93, 41-A6 (1983) 

Interstellar Absorption toward HD 14633. L. M. Hobbs. 265, 
817, 21-F3 (1983) 

The C,H, C;, and CN Electronic Absorption Bands in the 
Carbon Star HD 19557. J. H. Goebel, J. D. Bregman, D. 
M. Cooper, D. Goorvitch, S. R. Langhoff, and F. C. Wit- 
teborn. 270, 190, 79-A7 (1983) 

The Extreme LMC Supergiant HD 38489: An Optical and 
Ultraviolet Study. Steven N. Shore and N. Sanduleak. 273, 
177, 114-B8 (1983) 

Molecular Emission Bands in the Ultraviolet Spectrum of the 
Red Rectangle Star HD 44179. Michael L. Sitko. 265, 848, 
22-A10 (1983) 

Infrared Spectra of WN Stars. I. HD 50896. D. J. Hillier, T. 
J. Jones, and A. R. Hyland. 271, 221, 90-D9 (1983) 

The Massive WC6+ 06-8 Spectroscopic Binary HD 94305. 
Virpi S. Niemela, Roberto H. Méndez, and Anthony F. J. 
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Moffat. 272, 190, 103-B2 (1983) 

Identification of the Emission Features near 3.5 Microns in 
the Pre—Main-Sequence Star HD 97048. F. Baas, L. J. Al- 
lamandola, T. R. Geballe, S. E. Persson, and J. H. Lacy. 
265, 290, 15-C8 (1983) 

Element Identifications in the Ultraviolet Spectrum of HD 
101065. G. Wegner, D. J. Cummins, P. B. Byrne, and D. J. 
Stickland. 272, 646, 108-GS5 (1983) 

The R- and s-Process Nuclei in the Early History of the Gal- 
axy: HD 122563. Christopher Sneden and M. Parthasarathy. 
267, 757, 49-All (1983) 

[HD 147889] The Ionization Equilibrium inside the Rho Ophi- 
uchi Cloud. Theodore P. Snow, Jr. 266, 576, 34-E6 (1983) 
The X-Ray Absorption Spectrum of 4U 1700-37 and Its Im- 
plications for the Stellar Wind of the Companion HD 153919. 
N. E. White, T. R. Kallman, and J. H. Swank. 269, 264, 68- 

Al3 (1983) 

Identification and Properties of the M Giant/X-Ray System 
HD 154791 = 2A 1704+241. M. Garcia, S. L. Baliunas, R. 
Doxsey, M. Elvis, G. Fabbiano, G. Koenigsberger, J. Pat- 
terson, D. Schwartz, J. Swank, and M. G. Watson. 267, 291, 
43-A13 (1983) 

Pulation Mode Switching in HD 161796. J. D. Fernie. 265, 
999, 23-F5 (1983) 

HD 164615: A Probable Spotted Single F Type Star. Helmut 
A. Abt, Galen Bollinger, and Edward W. Burke, Jr. 272, 196, 
103-B10 (1983) 

Rapid Rotation and Stellar Activity in the Triple System HD 
165590. Robert A. Stern and Andrew Skumanich. 267, 232, 
42-D8 (1983) 

Constraints on the Inclination and Masses of the HDE 226868/ 
Cygnus X-1 System from the Observations. R. Davis and 
L. Hartmann. 270, 671, 85-D7 (1983) 

By Other Designatioin 

Identification of CW 1103 +254 as a New Magnetic Variable. 
H. S. Stockman, C. B. Foltz, G. D. Schmidt, and S. Tapia. 
271, 725, 97-DS5S (1983) 

Magnetism in the AM Herculis Variable CW 1103 + 254. Gary 
D. Schmidt, H. S. Stockman, and Steven A. Grandi. 271, 
735, 97-E1 (1983) 

Optical Identification of the X-Ray Source E1405—451: A 
101.5 Minute Binary System with Extremely Rapid Quasi- 
periodic Variability. K. O. Mason, J. Middleditch, F. A. Cér- 
dova, K. A. Jensen, G. Reichert, P. G. Murdin, D. Clark, 
and S. Bowyer. 264, 575, 8-E6 (1983) 

Iron and Magnesium in the White Dwarf GD 40: A Test of 
Diffusion Theory. Harry L. Shipman and Jesse L. Green- 
stein. 266, 761, 36-E12 (1983) 

The Light Curve of the ZZ Ceti Star G226-29. S. O. Kepler, 
E. L. Robinson, and R. E. Nather. 271, 744, 97-E11 (1983) 

G74-7: A True DA,F (DAZ) White Dwarf. P. Lacombe, James 
Liebert, F. Wesemael, and G. Fontaine. 272, 660, 109-A8 
(1983) 

Outer Atmospheres of Cool Stars. XIV. A Model for the Chro- 
mosphere and Transition Region of Beta Ceti (G9.5 III). Kjell 
Eriksson, Jeffrey L. Linsky, and Theodore Simon. 272, 665, 
109-A13 (1983) 

The Dust around the Carbon Star IRC + 10216. M. Jura. 267, 
647, 47-G8 (1983) 

The Peculiar Cool White Dwarf LHS 1126: A Different Inter- 
pretation. James Liebert and Conard C. Dahn. 269, 258, 68- 
A7 (1983) 

LHS 2924: A Uniquely Cool Low-Luminosity Star with a 
Peculiar Energy Distribution. Ronald G. Probst and James 
Liebert. 274, 245, 126-D13 (1983) 

X-Ray Properties of the Be/X-Ray System 2S 0114+650 = 
LSI +65°010. G. Koenigsberger, J. H. Swank, A. E. 
Szymkowiak, and N. E. White. 268, 782, 61-F4 (1983) 

WY Sagittae (Nova 1783): Spectroscopic Confirmation of 
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Weaver's Candidate and Discovery of Deep Eclipses. Mi- 
chael M. Shara and Anthony F. J. Moffat. 264, 560, 8-D5 
(1983) 

Infrared Observations of R136, the Central Object of the 30 
Doradus Nebula. Nino Panagia, Enrico G. Tanzi, and Mas- 
simo Tarenghi. 272, 123, 102-D4 (1983) 

Narrow-Band Photometric Periods in SS 433. Scott F. Aa- 
derson, Bruce Margon, and Steven A. Grandi. 269, 605, 73- 
All (1983) 

The X-Ray Lobes of SS 433. M. G. Watson, R. Willingale, J. 
E. Grindlay, and F. D. Seward. 273, 688, 121-B6 (1983) 

Precession Instability in SS 433. Scott F. Anderson, Bruce 
Margon, and Steven A. Grandi. 273, 697, 121-C2 (1983) 

SS 433: Improved Evidence for a Persistent 160 Day Photo- 
metric Period. Gary D. Henson, James C. Kemp, Mark S. 
Barbour, Daniel J. Kraus, Elia M. Leibowitz, and Tsevi 
Mazeh. 275, 247, 139-F10 (1983) 

The Cool DC White Dwarf Stein 2051B. Gary Wegner and F. 
H. Yackovich. 275, 240, 139-F3 (1983) 

Infrared and Optical Pulsations from HZ Herculis and Possible 
3.5 Second infrared Pulsations from 1E 2259 + 586. J. Mid- 
dleditch, C. R. Pennypacker, and M. S. Burns. 274, 313, 127- 
B14 (1983) 

X-Ray Properties of the Be/X-Ray System 2S 0114+650 = 
LSI +65°010. G. Koenigsberger, J. H. Swank, A. E. 
Szymkowiak, and N. E. White. 268, 782, 61-F4 (1983) 

The 1980 Outburst of 4U 0115 +63 (V635 Cassiopeiae). G. A. 
Kriss, L. R. Cominsky, R. A. Remillard, G. Williams, and 
J. R. Thorstensen. 266, 806, 37-B10 (1983) 

X-Ray Observations of 4U 1626—67 by the Monitor Counter 
on the Einstein (HEAO 2) Observatory. R. F. Elsner, W. 
Darbro, D. Leahy, M. C. Weisskopf, P. G. Sutherland, S. 
M. Kahn, and J. E. Grindlay. 266, 769, 36-F6 (1983) 

Stars: Interiors 

The Ages and Compositions of Old Clusters. Kenneth Janes 
and Pierre Demarque. 264, 206, 3-B6 (1983) 

Evolutionary Effects of Helium Diffusion in Population Il 
Stars. Guy S. Stringfellow, Peter Bodenheimer, Peier D. 
Noerdlinger, and Richard J. Arigo. 264, 228, 3-C14 (1983) 

Meridional Circulation of Rotating Stars. IV. The Approach 
to the Mean Steady State in Early-Type Stars. Jean-Louis 
Tassoul and Monique Tassoul. 264, 298, 4-B3 (1983) 

Possible Mechanisms for the Hubble-Sandage (S Doradus) 
Variables. Richard Stothers and Chao-wen Chin. 264, 583, 
8-F2 (1983) 

On the Evolution of Those Nuclei of Planetary Nebulae That 
Experience a Final Helium Shell Flash. Icko Iben, Jr., James 
B. Kaler, James W. Truran, and Alvio Renzini. 264, 605, 9- 
Al (1983) 

Masses, Radii, and Magnetic Fields of Pulsating X-Ray Sources: 
Is the ‘‘Standard’’ Model Self-consistent? Jra Wasserman 
and Stuart L. Shapiro. 265, 1036, 24-B2 (1983) 

Self-similar Stellar Collapse. Amos Yahil. 265, 1047, 24-B13 
(1983) 

Studies of Late-Type Dwarfs. V. Theoretical Models for Lower 
Main-Sequence Stars. Don A. VandenBerg, F. D. A. Har- 
twick, P. Dawson, and David R. Alexander. 266, 747, 36- 
D12 (1983) 

The Light and Velocity Curves of Classical Cepheids: Theory 
versus Observation. Norman R. Simon and Cecil G. Davis. 
266, 787, 37-Al (1983) 

Chemical Separation in Horizontal-Branch Stars. Georges Mi- 
chaud, Gérard Vauclair, and Sylvie Vauclair. 267, 256, 42- 
F4 (1983) 

Models of X-Ray Bursters with Radius Expansion. Bohdan 
Paczynski. 267, 315, 43-C11 (1983) 

Meridional Circulation in Rotating Stars. V. Cooling White 
Dwarfs. Monique Tassoul and Jean-Louis Tassoul. 267, 334, 
43-E2 (1983) 
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QUIPS: Time-dependent Properties of Quasi-invariant Self- 
gravitating Polytropes. A. Munier and M. R. Feix. 267, 344, 
43-E12 (1983) 

On the Stability of Rotating Stellar Models in General Rela- 
tivity Theory. Lee Lindblom and William A. Hiscock. 267, 
384, 44-A10 (1983) 

Necessary Conditions for the Stability of Rotating Newtonian 
Stellar Models. Lee Lindblom. 267, 402, 44-B14 (1983) 

Radioactive Models of Type I Supernovae. Stuart R. Schur- 
mann. 267, 779, 49-C10 (1983) 

Multiscale Model Equations for Turbulent Convection and 
Convective Overshoot. Philip S. Marcus, William H. Press, 
and Saul A. Teukolsky. 267, 795, 49-D12 (1983) 

Differential Rotation in F Stars: A Comparison between The- 
ory and Observation. G. Belvedere and L. Paterno. 268, 246, 
54-E13 (1983) 

The Luminosity—Core Mass Relation: Why and How. Y. Tuch- 
man, A. Glasner, and Z. Barkat. 268, 356, 55-G1 (1983) 

The Discovery of Nonradial Instability Strips for Hot, Evolved 
Stars. Sumner G. Starrfield, Arthur N. Cox, Stephen W. 
Hodson, and W. D. Pesnell. 268, L27, 57-C3 (1983) 

Diffusion, Meridional Circulation, and Mass Loss in Fm-Am 
Stars. Georges Michaud, David Tarasick, Yves Charland, 
and Claude Pelletier. 269, 239, 67-F14 (1983) 

A Two-dimensional Supernova Model with Rotation and Nu- 
clear Burning. Peter Bodenheimer and S. E. Woosley. 269, 
281, 68-C3 (1983) 

Theoretical Radial Pulsation Analyses of DA White Dwarfs. 
Sumner Starrfield, Arthur N. Cox, Stephen W. Hodson, and 
Sean P. Clancy. 269, 645, 73-D14 (1983) 

On the Large-Scale Dynamics of Rapidly Rotating Convection 
Zones. B. 2. Durney. 269, 671, 73-F14 (1983) 

A Survey of the Core Helium Flash with Dynamic Convection. 
Robert G. Deupree and Peter W. Cole. 269, 676, 73-GS5 (1983) 

A Comparison between Observed and Theoretical H-R Dia- 
grams for the Young LMC Star Cluster NGC 1866. Stephen 
A. Becker and Grant J. Mathews. 270, 155, 78-E12 (1983) 

The Evolution of Large Planetary Nebulae and Their Central 
Stars. James B. Kaler. 271, 188, 90-A9 (1983) 

Meridional Circulation in Rotating Stars. VI. The Effects of 
Anisotropic Eddy Viscosity. Monique Tassoul and Jean-Louis 
Tassoul. 271, 315, 91-D6 (1983) 

Lithium Abundance and Age Spread in the Pleiades. Douglas 
K. Duncan and Burton F. Jones. 271, 663, 96-F9 (1983) 

Long-Period Variables in the Magellanic Clouds: Supergiants, 
AGB Stars, Supernova Precursors, Planetary Nebula Pre- 
cursors, and Enrichment of the Interstellar Medium. P. R. 
Wood, M. S. Bessell, and M. W. Fox. 272, 99, 102-B8 (1983) 

On the Evolution of Massive Zero-Metal Stars. V. Castellani, 
A. Chieffi, and A. Tornambé. 272, 249, 103-F7 (1983) 

Structure of Neutron Star Envelopes. E. H. Gudmundsson, 
C. J. Pethick, and R. 1. Epstein. 272, 286, 104-B2 (1983) 

Late Stages of Stellar Evolution. II. Mass Loss and the Tran- 
sition of Asymptotic Giant Branch Stars into Hot Remnants. 
Detlef Schénberner. 272, 708, 109-E2 (1983) 

Collapse and Explosion of White Dwarfs. I. Precollapse Evo- 
lution. J. Isern, J. Labay, M. Hernanz, and R. Canal. 273, 
320, 115-F8 (1983) 

Temperature-Grid Coordinates for Treating Pulsations in the 
Hydrogen Ionization Zone. Toshiki Aikawa and Norman R. 
Simon. 273, 346, 116-A11 (1983) 

The Nature of R136a, the Superluminous Central Object of 
the 30 Doradus Nebula. Blair D. Savage, Edward L. Fi- 
tzpatrick, Joseph P. Cassinelli, and Dennis C. Ebbets. 273, 
597, 120-B1 (1983) 

On Tidal Detonation of Stars by Massive Black Holes. G. V. 
Bicknell and R. A. Gingold. 273, 749, 121-F13 (1983) 

Effects of Core Perturbations on the Structure of the Sun. 
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Allen V. Sweigart. 273, 795, 122-C4 (1983) 

Carbon Star Formation and Neutron-rich Isotope Formation 
in Low-Mass Asymptotic Giant Branch Stars. Icko Iben, Jr. 
275, L65, 148-DS5 (1983) 

Star Clusters and Stellar Evolution. I. Improved Synthetic 
Color-Magnitude Diagrams for the Oldest Clusters. Don A. 
VandenBerg. 51, 29, 1-D1 (1983) (Abstr. in 263, 1006, 142- 
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The Cyanogen Distribution of the Red Giants in MS. Graeme 
H. Smith and John Norris. 264, 215, 3-C1 (1983) 

Ha Emission and Mass Loss from Metal-poor Giants. Raffaele 
G. Gratton. 264, 223, 3-C9 (1983) 

Molecular Self-Shielding in the Outflows from Late-Type Stars. 
M. Morris and M. Jura. 264, 546, 8-C5 (1983) 
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(1983) 
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The H 1 Content of Envelopes around Evolved Stars. G. R. 
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Studies of Late-Type Dwarfs. V. Theoretical Models for Lower 
Main-Sequence Stars. Don A. VandenBerg, F. D. A. Har- 
twick, P. Dawson, and David R. Alexander. 266, 747, 36- 
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Identification and Properties of the M Giant/X-Ray System 
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Doxsey, M. Elvis, G. Fabbiano, G. Koenigsberger, J. Pat- 
terson, D. Schwartz, J. Swank, and M. G. Watson. 267, 291, 
43-A13 (1983) 

An Ha Survey of Southern Hemisphere Active Chromosphere 
Stars. Bernard W. Bopp and J. B. Hearnshaw. 267, 653, 48- 
Al (1983) 

HR 7578: A K Dwarf Double-lined Spectroscopic Binary with 
Peculiar Abundances. Francis C. Fekel, Jr. and W. I. Bea- 
vers. 267, 682, 48-C2 (1983) 

Survey of Ha Emission in Globular Cluster Red Giants. C. 
Cacciari and K. C. Freeman. 268, 185, 54-A7 (1983) 

Rotational Studies of Late-Type Stars. III. Rotation among 
BY Draconis Stars. Steven S. Vogt, David R. Soderblom, 
and G. Donald Penrod. 269, 250, 67-G11 (1983) 

Nucleosynthesis of Al at Low Stellar Temperatures. A. E. 
Champagne, A. J. Howard, and P. D. Parker. 269, 686, 74- 
Al (1983) 

Abundances in Globular Cluster Red Giants. V. The Metal- 
rich Globular Clusters. Judith G. Cohen. 270, 654, 85-C4 
(1983) 
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ald E. Taam. 270, 694, 85-F4 (1983) 

The Detection of H; in Cool Carbon Stars. H. R. Johnson, J. 
H. Goebel, D. Goorvitch, and S. T. Ridgway. 270, L63, 87- 
C9 (1983) 

Chromospheric and Coronal Emissions from the Giants in the 
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Stationary Flows in the Circumstellar Envelopes of M Giants. 
A. G. G. M. Tielens. 271, 702, 97-B10 (1983) 

Nickel Overabundances in Extremely Metal-deficient Red 
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The Circumstellar Dust of Mu Cephei. C. Rogers, P. G. Mar- 
tin, and Dennis R. Crabtree. 272, 175, 103-A1 (1983) 
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Soneira, Donald C. Morton, and K. P. Tritton. 272, 627, 108- 
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The Al 1-Cyanogen Correlation in the Spectra of Globular 
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Outer Atmospheres of Cool Stars. XIV. A Model for the Chro- 
mosphere and Transition Region of Beta Ceti (G9.5 III). Kjell 
Eriksson, Jeffrey L. Linsky, and Theodore Simon. 272, 665, 
109-A13 (1983) ; 

Bright, Rapid, Highly Polarized Radio Spikes from the M 
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R. McGonegal. 275, 732, 145-E1 (1983) 

Luminosity and Motion of Large Proper Motion Stars. II. 
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Two Hot, Low-Field Magnetic DA White Dwarfs. James Lie- 
bert, Gary D. Schmidt, Richard F. Green, H. S. Stockman, 
and John T. McGraw. 264, 262, 3-F7 (1983) 

Optical Identification of the X-Ray Source E1405—451: A 
101.5 Minute Binary System with Extremely Rapid Quasi- 
periodic Variability. K. O. Mason, J. Middleditch, F. A. Cér- 
dova, K. A. Jensen, G. Reichert, P. G. Murdin, D. Clark, 
and §. Bowyer. 264, 575, 8-E6 (1983) 

Mass Loss from Rotating Magnetic Stars: Weber and Davis 
Re-revisited. K. B. MacGregor and V. J. Pisso. 267, 340, 
43-E8 (1983) 

Absorption of Radiation Propagating Obliquely in a Magne- 
toplasma. A. Khandker, R. F. O'Connell, and G. W. Ford. 
269, 668, 73-F11 (1983) 

Magnetic Bubbles and High-Velocity Outflows in Molecular 
Clouds. B. T. Draine. 270, 519, 82-G6 (1983) 

Identification of CW 1103 +254 as a New Magnetic Variable. 
H. S. Stockman, C. B. Foltz, G. D. Schmidt, and S. Tapia. 
271, 725, 97-D5 (1983) 

Magnetism in the AM Herculis Variable CW 1103 + 254. Gary 
D. Schmidt, H. S. Stockman, and Steven A. Grandi. 271, 
735, 97-El (1983) 

Radio Emission from AM Herculis: The Quiescent Component 
and an Outburst. George A. Dulk, Timothy S. Bastien, and 
G. Chanmugam. 273, 249, 115-A7 (1983) 

Microwave Emission from the Coronae of Late-Type Dwarf 
Stars. Jeffrey L. Linsky and Dale E. Gary. 274, 776, 133-G5 
(1983) 

Synchronization of Magnetic Stars in Binary Systems. F. K. 
Lamb, J.-J. Aly, M. C. Cook, and D. Q. Lamb. 274, L71, 
136-B12 (1983) 

Linear Polarization Measurments of the AM Herculis Objects 
H0139—68 and E1405—451. N. Visvanathan and I. Tuohy. 
275, 709, 145-C6 (1983) 

A New Technique for Calculations of Binary Stellar Evolution, 
with Application to Magnetic Braking. S. Rappaport, F. Ver- 
bunt, and P. C. Joss. 275, 713, 145-C10 (1983) 
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On the Evolution of Massive Zero-Metal Stars. V. Castellani, 
A. Chieffi, and A. Tornambé. 272, 249, 103-F7 (1983) 

The Evolution of Massive Stars: The Numbers and Distri- 
bution of O Stars and Wolf-Rayet Stars. Peter S. Conti, 
Catharine D. Garmany, C. de Loore, and D. Vanbeveren. 
274, 302, 127-B3 (1983) 

IUE Observations of the Exciting Stars of Giant H 1 Regions 


in M33: Supermassive Stars? Philip Massey and J. B. Hutch- 
ings. 275, 578, 143-G9 (1983) 

Massive Eclipsing Binary Candidates. R. F. Garrison, R. E. 
Schild, and W. A. Hiltner. 52, 1, 9-A2 (1983) (Abstr. in 267, 
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Ultraviolet: Spectra 
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of C, N, O, Al, and Si: Erratum. Robert D. Cowan, L. M. 
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Luminosities of 10 Wolf-Rayet Stars. Anne B. Underhill. 266, 
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UE Spectrum of the Io Torus: Identification of the ‘S, — *P,, 
Transitions of S m. H. W. Moos, S. T. Durrance, T. E. 
Skinner, P. D. Feldman, J.-L. Bertaux, and M. C. Festou. 
275, L19, 141-G4 (1983) 

White Dwarfs and the Interstellar Medium. A. K. Dupree and 
J.C. Raymond. 275, L71, 148-D10 (1983) 

A Survey of Ultraviolet Interstellar Absorption Lines. Ralph 
C. Bohlin, Jesse K. Hill, Edward B. Jenkins, Blair D. Sav- 
age, Theodore P. Snow, Jr., Lyman Spitzer, Jr., and Donald 
G. York. 51, 277, 6-B1 (1983) (Abstr. in 265, 1135, 25-B11) 

The Solar O 111 Spectrum. II. Longer Wavelengths, Line Widths, 
and the He 1 Lyman a Radiation Field. S. O. Kastner, W. 
E. Behring, and A. K. Bhatia. 53, 129, 18-C6 (1983) (Abstr. 
in 271, 892, 99-B14) 

Spectral Evolution of Galaxies. lil. Cosmological Predictions 
for the Space Telescope Faint Object Camera. Gustavo Bru- 
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zual A. 53, 497, 23-E2 (1983) (Abstr. in 272, 787, 110-C12) 

Ultraviolet Spectroscopic Observations of Some Be Stars of 
Later Type and A-F Type Shell Stars. Arne Slettebak and 
Kenneth G. Carpenter. 53, 869, 28-G1 (1983) (Abstr. in 274, 
923, 135-E4) 


W Virginis Stars: see Stars: Cepheids 


X-Rays: Binaries 


Observations of Centaurus X-3 by Hakucho. T. Murakami, 
H. Inoue, N. Kawai, K. Koyama, K. Makishima, M. Mat- 
suoka, M. Oda, Y. Ogawara, T. Ohashi, N. Shibazaki, Y. 
Tanaka, S. Hayakawa, H. Kunieda, F. Makino, K. Masai, 
F. Nagase, Y. Tawara, S. Miyamoto, H. Tsunemi, K. Ya- 
mashita, and I. Kondo. 264, 563, 8-D8 (1983) 

Discovery of 13.5 s X-Ray Pulsations from LMC X-4 and an 
Orbital Determination. R. L. Kelley, J. G. Jernigan, A. Lev- 
ine, L. D. Petro, and S. Rappaport. 264, 568, 8-D13 (1983) 

Optical Identification of the X-Ray Source E1405—451: A 
101.5 Minute Binary System with Extremely Rapid Quasi- 
periodic Variability. K. O. Mason, J. Middleditch, F. A. Cor- 
dova, K. A. Jensen, G. Reichert, P. G. Murdin, D. Clark, 
and S. Bowyer. 264, 575, 8-E6 (1983) 

Radio Frequency Observations of Galactic X-Ray Sources. 
B. J. Geldzahler. 264, L49, 11-B6 (1983) 

Ultraviolet Spectroscopy of V1341 Cygni (=Cygnus X-2). L. 
Chiappetti, L. Maraschi, E. G. Tanzi, and A. Treves. 265, 
354, 16-AS (1983) 

Time-resolved Ultraviolet and Optical Spectroscopy of the 
Pulsating X-Ray Source H2252—035. France A. Cérdova, 
E. E. Fenimore, John Middleditch, and Keith O. Mason. 
265, 363, 16-B1 (1983) 

A Feature in the X-Ray Spectrum of Cygnus X-1: A Possible 
Positron Annihilation Line. P. L. Nolan and J. L. Matteson. 
265, 389, 16-C13 (1983) 

The Eddington Limit and Supercritical Accretion. II. Time- 
dependent Calculations. H. L. Burger and J. 1. Katz. 265, 
393, 16-D3 (1983) 

Spectral and Temporal Effects of a Plasma Shell around an 
X-Ray Source. Kar Man Chang and Nikolaos D. Kylafis. 
265, 1005, 23-F11 (1983) 

Masses, Radii, and Magnetic Fields of Pulsating X-Ray Sources: 
Is the *‘Standard’’ Modei Self-consistent? Jra Wasserman 
and Stuart L. Shapiro. 265, 1036, 24-B2 (1983) 

Accretion onto Magnetized Neutron Stars: X-Ray Pulsars with 
Intermediate Rotation Rates. David J. Burnard, Susan M. 
Lea, and Jonathan Arons. 266, 175, 28-G10 (1983) 

X-Ray Observations of 4U 1626—67 by the Monitor Counter 
on the Einstein (HEAO 2) Observatory. R. F. Elsner, W. 
Darbro, D. Leahy, M. C. Weisskopf, P. G. Sutherland, S. 
M. Kahn, and J. E. Grindlay. 266, 769, 36-F6 (1983) 

Conservative Mass Transfer in Close Binary Systems. I. Equa- 
tions of Motion for Spin and Orbital Angular Momenta. John 
J. Matese and Daniel P. Whitmire. 266, 776, 36-F 13 (1983) 

High-Energy X-Ray Observations of Vela X-1. M. Bautz, S. 
Howe, A. Gorecki, F. Lang, A. Levine, F. Primini, and W. 
H. G. Lewin. 266, 794, 37-A8 (1983) 

The 1980 Outburst of 4U 0115 +63 (V635 Cassiopeiae). G. A. 
Kriss, L. R. Cominsky, R. A. Remillard, G. Williams, and 
J. R. Thorstensen. 266, 806, 37-B10 (1983) 

A Two-Component X-Ray Spectrum from SMC X-1. F. E. 
Marshall, N. E. White, and R. H. Becker. 266, 814, 37-C4 
(1983) 

Periodic Variability of the X-Ray Nova A0620—00 in Quies- 
cence. J. E. McClintock, L. D. Petro, R. A. Remillard, and 
G. R. Ricker. 266, L27, 32-B12 (1983) 

Accreting X-Ray Pulsar Atmospheres Heated by Coulomb 
Deceleration of Protons. P. Mészdros, A. K. Harding, J. G. 
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Kirk, and D. J. Galloway. 266, L33, 32-C3 (1983) 

Identification and Properties of the M Giant/X-Ray System 
HD 154791 = 2A 1704+ 241. M. Garcia, S. L. Baliunas, R. 
Doxsey, M. Elvis, G. Fabbiano, G. Koenigsberger, J. Pat- 
terson, D. Schwartz, J. Swank, and M. G. Watson. 267, 291, 
43-A13 (1983) 

First Observations of Stellar Coronal Structure: The Coronae 
of AR Lacertae. Frederick M. Walter, David M. Gibson, and 
Gibor S. Basri. 267, 665, 48-A13 (1983) 

Time-resolved Spectrophotometry of the Emission Lines in 
the Galactic X-Ray Source H2252—035. John T. Clarke, 
Keith O. Mason, and Stuart Bowyer. 267, 726, 48-F8 (1983) 

X-Ray Evidence for White Dwarf Binaries in Globular Clus- 
ters. Paul Hertz and Jonathan E. Grindlay. 267, L83, 51-B2 
(1983) 

X-Ray Properties of the Be/X-Ray System 2S 0114+650 = 
LSI +65°010. G. Koenigsberger, J. H. Swank, A. E. 
Szymkowiak, and N. E. White. 268, 782, 61-F4 (1983) 

Orbital Period Changes in Centaurus X-3. R. L. Kelley, S. 
Rappaport, G. W. Clark, and L. D. Petro. 268, 790, 61-Fi2 
(1983) 

The X-Ray Absorption Spectrum of 4U 1700-37 and Its Im- 
plications for the Steliar Wind of the Companion HD 153919. 
N. E. White, T. R. Kallman, and J. H. Swank. 269, 264, 68- 
Al3 (1983) 

The Correlated X-Ray and Optical Time Variability of TT 
Arietis. K. A. Jensen, France A. Cérdova, J. Middleditch, 
Keith O. Mason, A. D. Grauer, Keith Horne, and Richard 
Gomer. 270, 211, 79-B14 (1983) 

Irregular X-Ray Variability in the Transient X-Ray Burst Source 
MXB 1659-29. L. Cominsky, W. Ossman, and W. H. G. 
Lewin. 270, 226, 79-D1 (1983) 

Evidence for an ~300 Day Period in Cygnus X-1. W. C. Pried- 
horsky, J. Terrell, and S. S. Holt. 270, 233, 79-D10 (1983) 
The Broad-Band X-Ray Spectrum of Cygnus X-2. Steven H. 

Pravdo. 279, 239, 79-E2 (1983) 

Measurement of Coronal X-Ray Emission Lines from Capella. 
Peter W. Vedder and Claude R. Canizares. 270, 666, 85-D2 
(1983) 

Constraints on the Inclination and Masses of the HDE 226868/ 
Cygnus X-1 System from the Observations. R. Davis and 
L. Hartmann. 270, 671, 85-D7 (1983) 

On the Evolutionary Status of Bright, Low-Mass X-Ray 
Sources. R. F. Webbink, S. Rappaport, and G. J. Savonije. 
270, 678, 85-E1 (1983) 

Accretion Powered X-Ray Pulsars. N. E. White, J. H. Swank, 
and §. §. Holt. 270, 711, 85-G7 (1983) 

Discovery of Eclipses in the X-Ray Source HD 155638. Ray- 
mond H. Bloomer, Jr., Wayne A. Hanson, Robert E. Fried, 
Douglas S. Hall, and Gregory W. Henry. 270, L79, 87-D8 
(1983) 

Compton Heated Winds and Coronae above Accretion Disks. 
I. Dynamics. Mitchell C. Begelman, Christopher F. McKee, 
and Gregory A. Shields. 271, 70, 88-F9 (1983) 

Compton Heated Winds and Coronae above Accretion Disks. 
Il. Radiative Transfer and Observable Consequences. 
Mitchell C. Begelman and Christopher F. McKee. 271, 89, 
89-Al (1983) 

Gamma-Rays and the Production of Energetic Electrons in 
Enshrouding Material: A Model for the Quiescent Radio 
Emission from Cygnus X-3. W. Thomas Vestrand. 271, 304, 
91-C9 (1983) 

Cygnus X-1: Optical Variation on the 294 Day X-Ray Period. 
J.C. Kemp, M. S. Barbour, G. D. Henson, D. J. Kraus, 1. 
G. Nolt, J. V. Radostitz, W. C. Priedhorsky, J. Terrell, and 
E. N. Walker. 271, L65, 100-B8 (1983) 

Discovery of a Massive Unseen Star in LMC X-3. A. P. Cow- 
ley, D. Crampton, J. B. Hutchings, R. Remillard, and J. E. 
Penfold. 272, 118, 102-C13 (1983) 





1983 SUBJECT INDEX 189 


HEAO | High-Energy X-Ray Observations of Centaurus X- 
3. S. K. Howe, F. A. Primini, M. W. Bautz, F. L. Lang, A. 
M. Levine, and W. H. G. Lewin. 272, 678, 109-B12 (1985. 

The X-Ray Lobes of SS 433. M. G. Watson, R. Willingale, J. 
E. Grindlay, and F. D. Seward. 273, 688, 121-B6 (1983) 

Long-Term X-Ray Observations of Centaurus X-3, GX 301 —2 
(4U 1223 —62), GX 304—1 (4U 1258-61), and 4U 1145-61. 
W. C. Priedhorsky and J. Terrell. 273, 709, 121-C14 (1983) 

On the Clock Mechanism and the Implausibility of the 35 Day 
Precessing Disk in HZ Herculis/Hercules X-1. Yoji Kondo, 
Thomas C. Van Flandern, and Charles L. Wolff. 273, 716, 
121-D8 (1983) 

The 1982 September Radio Outburst of Cygnus X-3: Evidence 
for Jetlike Emission Expanding at =0.35 c. B. J. Geldzahler, 
K. J. Johnston, J. H. Spencer, W. J. Klepczynski, F. J. 
Josties, P. E. Angerhofer, D. R. Florkowski, D. D. Mc- 
Carthy, D. N. Matsakis, and R. M. Hjellming. 273, L65, 
123-B3 (1983) 

Mass of Large Magellanic Cloud X-3. Bohdan Paczynski. 273, 
L81, 123-C3 (1983) 

Infrared and Optical Pulsations from HZ Herculis and Possible 
3.5 Second Infrared Pulsations from 1E 2259+ 586. J. Mid- 
dleditch, C. R. Pennypacker, and M. S. Burns. 274, 313, 127- 
B14 (1983) 

Long-Term, Hard X-Ray Observations of Scorpius X-1 from 
HEAO |. Y. Soong and R. E. Rothschild. 274, 327, 127-C14 
(1983) 

Observations of a Hard X-Ray Component in the Spectrum 
of Nova Ophiuchi. C. K. Wilson and R. E. Rothschild. 274, 
717, 133-C2 (1983) 

Discovery of 9.3 s X-Ray Pulsations from 2S 1553 —542 and 
a Determination of the Orbit. R. L. Kelley, S. Rappaport, 
and §. Ayasli. 274, 765, 133-F8 (1983) 

Synchronization of Magnetic Stars in Binary Systems. F. K. 
Lamb, J.-J. Aly, M. C. Cook, and D. Q. Lamb. 274, L71, 
136-B12 (1983) 

An X-Ray Survey of Globular Clusters and Their X-Ray Lu- 
minosity Function. Paul Hertz and Jonathan E. Grindlay. 
275, 105, 138-B13 (1983) 

Optical Pulsations from HZ Herculis/Hercules X-1: The Self- 
consistent 35 Day Picture. John Middleditch. 275, 278, 140- 
Al4 (1983) 

The State of Cygnus X-1. J. C. Ling, W. A. Mahoney, W. A. 
Wheaton, A. S. Jacobson, and L. Kaluzienski. 275, 307, 140- 
D1 (1983) 

Linear Polarization Measurments of the AM Herculis Objects 
H0139—68 and E1405—451. N. Visvanathan and I. Tuohy. 
275, 709, 145-C6 (1983) 

Limits to the Rate of Component Separation in Scorpius X- 
1. E. B. Fomalont, B. J. Geldzahler, R. M. Hjellming, and 
C. M. Wade. 275, 802, 146-C11 (1983) 

X-Rays: Bursts 

A One-Zone Model for Shell Flashes on Accreting Compact 
Stars. Bohdan Paczyriski. 264, 282, 4-Al (1983) 

The Thermonuclear Model for X-Ray Transients: Erratum. 
R. K. Wallace, S. E. Woosley, and Thomas A. Weaver. 264, 
746, 10-D10 (1983) (Orig. paper in 258, 696, 81-A1) 

Radio Frequency Observations of Galactic X-Ray Sources. 
B. J. Geldzahler. 264, L49, 11-B6 (1983) 

Simultaneous Ultraviolet Line and Hard X-Ray Bursts in the 
Impulsive Phase of Solar Flares. B. E. Woodgate, R. A. 
Shine, A. 1. Poland, and L. E. Orwig. 265, 530, 17-G1 (1983) 

The 1980 Outburst of 4U 0115 +63 (V635 Cassiopeiae). G. A. 
Kriss, L. R. Cominsky, R. A. Remillard, G. Williams, and 
J. R. Thorstensen. 266, 806, 37-B10 (1983) 

Discovery of X-Ray Bursts from GX 3+ 1 (4U 1744-26). K. 
Makishima, K. Mitsuda, H. Inoue, K. Koyama, M. Mat- 
suoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. 
Shibazaki, Y. Tanaka, F. J. Marshall, S. Hayakawa, H. Ku- 


nieda, F. Makino, F. Nagase, Y. Tawara, S. Miyamoto, H. 
Tsunemi, K. Tsuno, K. Yamashita, and I. Kondo. 267, 310, 
43-C6 (1983) 

Models of X-Ray Bursters with Radius Expansion. Bohdan 
Paczynski. 267, 315, 43-C11 (1983) 

X-Ray Burst Observations of Serpens X-1. M. Sztajno, E. M. 
basinska, L. R.-Cominsky, F. J. Marshall, and W. H. G. 
Lewin. 267, 713, 48-E7 (1983) 

X-Ray Properties of the Be/X-Ray System 2S 0114+650 = 
LSI +65°010. G. Koenigsberger, J. H. Swank, A. E. 
Szymkowiak, and N. E. White. 268, 782, 61-F4 (1983) 

H0547 — 14: X-Ray Flux from a Weak Gamma-Ray Burst? C. 
Ambruster, K. S. Wood, J. F. Meekins, D. J. Yentis, H. W. 
Smathers, E. T. Byram, T. A. Chubb, and H. Friedman. 269, 
779, 75-A6 (1983) 

Irregular X-Ray Variability in the Transient X-Ray Burst Source 
MXB 1659-29. L. Cominsky, W. Ossman, and W. H. G. 
Lewin. 270, 226, 79-D1 (1983) 

Thick-Target Bremsstrahlung Interpretation of Short Time- 
Scale Solar Hard X-Ray Features. A. Gordon Emslie. 271, 
367, 92-A4 (1983) 

Simultaneous U, B, V, and X-Ray Measurements of a Burst 
from 4U/MXB 1636-53. A. Lawrence, L. Cominsky, C. En- 
gelke, G. Jernigan, W. H. G. Lewin, M. Matsuoka, K. Mit- 
suda, M. Oda, T. Ohashi, H. Pedersen, and J. van Paradijs. 
271, 793, 98-B8 (1983) 

X-Rays: General 

Accurate Formula for the Self-Compton X-Ray Flux Density 
from a Uniform, Spherical, Compact Radio Source. Alan P. 
Marscher. 264, 296, 4-B1 (1983) 

X-Ray Evidence for White Dwarf Binaries in Globular Clus- 
ters. Paul Hertz and Jonathan E. Grindlay. 267, L83, 51-B2 
(1983) 

Analysis of Complete Quasar Samples to Obtain Parameters 
of Luminosity and Evolution Functions. H. L. Marshall, Y. 
Avni, H. Tananbaum, and G. Zamorani. 269, 35, 65-D2 (1983) 

Optical and X-Ray Observations of Faint Quasars in an Op- 
tically Selected Sample. H. L. Marshall, H. Tananbaum, G. 
Zamorani, J. P. Huchra, A. Braccesi, and V. Zitelli. 269, 
42, 65-D9 (1983) 

The Soft X-Ray Diffuse Background. D. McCammon, D. N. 
Burrows, W. T. Sanders, and W. L. Kraushaar. 269, 107, 66- 
B4 (1983) 

Interstellar Photoelectric Absorption Cross Sections, 0.03-10 
keV. Robert Morrison and Dan McCammon. 270, 119, 78- 
C4 (1983) 

X-Ray Emission from Pre—Main-Sequence Stars, Molecular 
Clouds, and Star Formation. Joseph Silk and Colin Norman. 
272, L49, 111-A12 (1983) 

Evidence for X-Ray Scattering by Interstellar Dust. R. C. 
Catura. 275, 645, 144-E12 (1983) 

X-Ray Emission of Late-Type Stars. L. Paterno and F. Zuc- 
carello. 275, L1, 141-F2 (1983) 

X-Rays: Sources 

The Absence of Rapid X-Ray Variability in Active Galaxies. 
Allyn F. Tennant and R. F. Mushotzky. 264, 92, 2-A1 (1983) 

The X-Ray Surface Brightness of Kepler’s Supernova Rem- 
nant. Richard L. White and Knox S. Long. 264, 196, 3-A10 
(1983) 

Galaxy Clusters with Multiple Components. II. Abell 115. 
Timothy C. Beers, John P. Huchra, and Margaret J. Geller. 
264, 356, 6-B12 (1983) 

A Multiwavelength Comparison of Cassiopeia A and Tycho’s 
Supernova Remnant: Erratum. John R. Dickel, Stephen S. 
Murray, Jeffrey Morris, and Donald C. Wells. 264, 746, 10- 
D10 (1983) (Orig. paper in 257, 145, 62-E6) 

The Nuclear Radio Source of the X-Ray Galaxy NGC 2110. 
James S. Ulvestad and Andrew S. Wilson. 264, L7, 5-A8 
(1983) 
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H0323 + 022: A Puzzling High-Latitude X-Ray/Optical/Radio 
Source. R. Doxsey, H. Bradt, J. McClintock, L. Petro, R. 
Remillard, G. Ricker, D. Schwartz, and K. Wood. 264, L43, 
11-A14 (1983) 

Radio Frequency Observations of Galactic X-Ray Sources. 
B. J. Geldzahler. 264, L49, 11-B6 (1983) 

A Giant X-Ray Flare in the Hyades. Robert A. Stern, James 
H. Underwood, and Spiro K. Antiochos. 264, L5S5, 11-B11 
(1983) 

H2215 — 086: King of the DQ Herculis Stars. Joseph Patterson 
and J. E. Steiner. 264, L61, 11-C2 (1983) 

The X-Ray Morphology of Abell 1367. J. Bechtold, W. For- 
man, R. Giacconi, C. Jones, J. Schwarz, W. Tucker, and L. 
Van Speybroeck. 265, 26, 12-C7 (1983) 

On Searches for Pulsed Emission with Application to Four 
Globular Cluster X-Ray Sources: NGC 1851, 6441, 6624, and 
6712. D. A. Leahy, W. Darbro, R. F. Elsner, M. C. Weisskopf, 
P. G. Sutherland, §. Kahn, and J. E. Grindlay. 266, 160, 28- 
F9 (1983) 

Einstein Observations of Three Classical Cepheids. Erika Béhm- 
Vitense and Sidney B. Parsons. 266, 171, 28-G6 (1983) 

The Mass of Tycho’s Supernova Remnant as Determined from 
a High-Resolution X-Ray Map. F. Seward, P. Gorenstein, 
and W. Tucker. 266, 287, 30-A14 (1983) 

A Survey by HEAO | of Clusters of Galaxies. II]. The Com- 
plete Abell Catalog. M. W. Johnson, R. G. Cruddace, M. P. 
Ulmer, M. P. Kowalski, and K. S. Wood. 266, 425, 33-A5 
(1983) 

Studies of BL Lacertae Objects with the Einstein X-Ray Ob- 
servatory: The Absolute Volume Density. Daniel A. Schwartz 
and William H.-M. Ku. 266, 459, 33-C13 (1983) 

Nearby Galaxies with Seyfert-like Nuclei. M. M. Phillips, P. 
A. Charles, and J. A. Baldwin. 266, 485, 33-E11 (1983) 

X-Ray and Ultraviolet Observations of Extragalactic H u Re- 
gions. G. Fabbiano and N. Panagia. 266, 568, 34-D12 (1983) 

High-Resolution Radio and X-Ray Observations of the Su- 
pernova Remnant W28. M. D. Andrews, J. P. Basart, R. C. 
Lamb, and R. H. Becker. 266, 684, 35-F8 (1983) 

X-Ray Observations of the Antennae (NGC 4038/39). G. Fab- 
biano and G. Trinchieri. 266, LS, 32-AS (1983) 

Periodic Variability of the X-Ray Nova A0620—00 in Quies- 
cence. J. E. McClintock, L. D. Petro, R. A. Remillard, and 
G. R. Ricker. 266, L27, 32-B12 (1983) 

Accreting X-Ray Pulsar Atmospheres Heated by Coulomb 
Deceleration of Protons. P. Mészdros, A. K. Harding, J. G. 
Kirk, and D. J. Galloway. 266, L33, 32-C3 (1983) 

The Cosmological Evolution and Luminosity Function of X- 
Ray Selected Active Galactic Nuclei. 7. Maccacaro, Y. Avni, 
I. M. Gioia, P. Giommi, R. E. Griffiths, J. Liebert, J. Stocke, 
and J. Danziger. 266, L73, 39-A4 (1983) 

A Wind and Shock Model for Active Galactic Nuclei. M. 
Camenzind and Thierry J.-L. Courvoisier. 266, L83, 39-A13 
(1983) 

Rapid Rotation and Stellar Activity in the Triple System HD 
165590. Robert A. Stern and Andrew Skumanich. 267, 232, 
42-D8 (1983) 

Coordinated Einstein and [UE Observations of a Disparitions 
Brusques Type Flare Event and Quiescent Emission from 
Proxima Centauri. Bernhard M. Haisch, Jeffrey L. Linsky, 
P. L. Bornmann, Robert E. Stencel, Spiro K. Antiochos, 
Leon Golub, and G. S. Vaiana. 267, 280, 43-A1 (1983) 

Discovery of X-Ray Bursts from GX 3+ 1 (4U 1744-26). K. 
Makishima, K. Mitsuda, H. Inoue, K. Koyama, M. Mat- 
suoka, T. Murakami, M. Oda, Y. Ogawara, T. Ohashi, N. 
Shibazaki, Y. Tanaka, F. J. Marshall, S. Hayakawa, H. Ku- 
nieda, F. Makino, F. Nagase, Y. Tawara, S. Miyamoto, H. 
Tsunemi, K. Tsuno, K. Yamashita, and 1. Kondo. 267, 310, 
43-C6 (1983) 
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Neutral Hydrogen in X-Ray Cluster Galaxies: A1367. Guido 
L. Chincarini, R. Giovanelli, M. Haynes, and P. Fontanelli. 
267, 511, 46-D9 (1983) 

X-Ray Ionization and the Orion Molecular Cloud. Julian H. 
Krolik and Timothy R. Kallman. 267, 610, 47-D12 (1983) 

Stellar Contributions to the Hard X-Ray Galactic Ridge. D. 
M. Worrall and F. E. Marshall. 267, 691, 48-C11 (1983) 

MSH 15-52: A Supernova Remnant Containing Two Com- 
pact X-Ray Sources. F. D. Seward, F. R. Harnden, Jr., P. 
Murdin, and David H. Clark. 267, 698, 48-D4 (1983) 

The Period History of the X-Ray Pulsar in MSH 15—52. M. 
C. Weisskopf, R. F. Elsner, W. Darbro, D. Leahy, S. Nar- 
anan, P. G. Sutherland, J. E. Grindlay, F. R. Harnden, Jr., 
and F. D. Seward. 267, 711, 48-ES (1983) 

X-Ray Burst Observations of Serpens X-1. M. Sztajno, E. M. 
Basinska, L. R. Cominsky, F. J. Marshall, and W. H. G. 
Lewin. 267, 713, 48-E7 (1983) 

X-Ray Studies of Quasars with the Einstein Observatory. Il. 
The 3CR Sample. H. Tananbaum, J. F. C. Wardle, G. Za- 
morani, and Y. Avni. 268, 60, 52-E9 (1983) 

Extended Soft X-Ray Emission from NGC 4151. Martin Elvis, 
Ulrich G. Briel, and J. Patrick Henry. 268, 105, 53-A13 (1983) 

High-Velocity, Asymmetric Doppler Shifts of the X-Ray Emis- 
sion Lines of Cassiopeia A. 7. H. Markert, C. R. Canizares, 
G. W. Clark, and P. F. Winkler. 268, 134, 53-D12 (1983) 

Simultaneous X-Ray and Ultraviolet Observations of € Orionis 
and «x Orionis. Joseph P. Cassinelli, Lee Hartmann, W. T. 
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